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India Rubber World 






Lekin ward 


Men may reasonably be expected 


to pass a peak and diminish in activity though 





not in wisdom after 50 years of good service. 






But the INDIA RUBBER WORLD may reasonably 






march on and up and its activities and influence 






in the rubber industry continue to grow greater. 











It would be wonderful if one could foretell the 






developments and happenings of the next 50 






years. We hope and trust the WORLD may record 


those events of the future as it has of the past. 
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HE Service rendered to the rubber industry by INbIA RUBBER 
Wor Lb, completes a span of fifty years. 








This paper, which was founded, on October 15, 1889, by Henry 
C. Pearson, F.R.G.S., was dedicated by him to the dissemination of 
vital information and news concerning the rubber industry. From its 
first issue, it is our honest opinion that Mr. Pearson faithfully carried 
out this principle. 


In 1926 Mr. Pearson’s failing health necessitated that he retire from 
the active participation in publishing the paper. He, like all others who 
have founded a worthwhile enterprise, desired most of all that the paper 
be continued on its high editorial plane and develop even further as 
the industry itself expanded. Therefore, we felt highly honored when 
he placed this trust in our hands some 12 years ago. 


During our control of the INDIA RUBBER WorRLD we have, to the best 
of our ability, continued to publish a magazine based on the same high 
ideals and dedicated to the same fruitful purpose. The fact that, after 
more than a decade of our management, the paper not only retains the 
eminent position established by Mr. Pearson, but has continued to grow 
in both importance and circulation, is proof that we have been worthy 


of the confidence placed in us by the founder. 


We take this opportunity to thank William M. Morse, editor emeritus, 
and Webster Norris, retired technical editor, for their untiring devotion 
to the publication during the several years they continued with Lyp1a 
RusBer Wor.p after Mr. Pearson severed active management and the 
paper had come under our jurisdiction. 


In closing we, on behalf of the entire staff of the publication, wish to 
renew our pledge to continue to produce a publication which will be 
worthy of the great industry which it serves. 


Bill Brothers Publishing Corp. 
Edward Lyman Bill, President B. Brittain Wilson, Vice President 
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ITH the publication of its initial issue on October 
Ws: 1889, InpIA RuBBER Wor-Lp began its exist- 

ence as the first American medium for dissem- 
inating technical and trade information to the rubber 
industry. This journal has enjoyed an uninterrupted and 
regular monthly performance of the purpose and obliga- 
tion with which it was endowed by its founder fifty 
years ago. From its inception it has experienced inter- 
national acceptance and has had contact whereby the pub- 
lication of important information pertaining to activities 
in rubber throughout the world has been possible. 

The original aims and objectives, which have continued 
to be uppermost in the minds of the publishers and staff 
throughout the half century, are best presented by quot- 
ing from the “Announcement” on page 1, Number 1, 
Volume 1. 

“The initial plan laid out in these columns, and still 
to be improved upon as occasion and space offer, shows 
the result of a careful survey of the field by a corps 
of editors alike capable and devoted to the interests of 
the new enterprise. It aims to embrace all procurable 
information regarding the uses of india rubber and gutta 
percha in the arts and manufactures. 

“We propose to aid materially the scientific and me- 
chanical development of business in india rubber, gutta 
percha, and kindred products, by giving the manufacturer 
all meritorious information procurable as to old and new 
methods and compounds. Experience gained at different 
mills, and knowledge acquired directly and indirectly as 
to the workings of factories here and elsewhere, proves 
false the generally accepted belief and oft-vented state- 
ment that all rubber manufacturing channels are still 
guarded by really valuable and permanent secret proc- 
esses. The trade has, in fact, of late years, through the 
keenness of competition in nearly all departments, made 
too rapid strides to admit of lasting, important secret 
changes in any one branch, and, in this respect, the rubber 
industry is, like many others, equally progressive. 

“As has been shown, more particularly by Chandler, 
Blossom, Bolas and Grimshaw, comparatively little is yet 
known of the chemical constitution of caoutchouc as well 
as of its very many possible chemical combinations, and, 
this being the case, we shall take pains to add in every 
way to the store of the rubber worker by obtaining and 
detailing the result of practical experimentation accord- 
ing to satisfactory formulas and desirable patented proc- 
esses. 

“Besides keeping pace with new inventions, we shall 
gradually publish all claims attaching to patents of india 
rubber and to its sub classes heretofore granted in the 
United States and Canada, as well as in France, Bel- 
gium, Germany and Great Britain. 

“For the especial benefit of the jobber and retailer, 
every effort will be made to secure the prompt transmis- 
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Fifty Years of Continuous Service 


sion to us of all particulars of new goods introduced in 
the market from month to month. 

“Upon one point we are anxious there should be no 
misunderstanding whatsoever: The reading and editorial 
pages of this paper are not for sale. Advertisements 
will appear only in the departments that are avowedly 
devoted thereto, and whatever is a paid announcement 
will always honestly be put before our readers as such. 

“|. . We earnestly invite correspondence as well as 
the interchange of views from manufacturers, scientists, 
and all others interested in the scope and success of this 
publication.” 

Until the time when in 1926 Henry C. Pearson, 
F.R.G.S., (1858-1936) relinquished his active association 
with publication duties and even to this day, the names 
Pearson and INp1A RusBeR Wor-p have had a synony- 
mous meaning to those in the rubber industry. Having 
been associated with the Tyre Rubber Co. prior to 1889 
and later traveling widely, Mr. Pearson acquired a world- 
wide knowledge and acquaintanceship, and under his 
guidance the publication rapidly assumed the position of 
a recognized medium for the authentic recording of note- 
worthy developments and other activities within the ever- 
growing rubber industry. The continuity of regular serv- 
ice by and the increasing acceptance of this journal are 
mute testimony of his successful attainment of his life 
The policies and traditions so well established 


objective. 
Pearson’s 


were carried on after the cessation of Mr. 
active connection and still remain as the guiding factors 
in present-day conductance of this publication’s relations 
with the rubber industry. 

Also familiar to the readers of INDIA RuBBER Wor.LpD 
are two men, William M. Morse and Webster Norris, 
who, for many years, put into practice the aims and 
ideas of Mr. Pearson and later succeeded to the editorial 
responsibility. Mr. Morse, a close associate and friend 
of Mr. Pearson went to Panama in 1903, in connection 
with the acquiring of a 500,000-acre tract of Castiloa 
Elastica bearing land for a Boston company. During this 
and subsequent years he reported for the columns of 
InprA RuBBeR Wor vp, and in 1912 he made another trip 
to Panama, the West Indies, and neighboring territories 
as the direct representative of INDIA RUBBER WORLD. 
In succeeding years Mr. Morse was directly associated 
with the staff of this journal and became editor in 1920 
in which capacity he acted until July 8, 1935, when he 
retired from active duty. Webster Norris, who was first 
identified with rubber on July 18, 1887, as the first chem- 
ist of the Boston Rubber Shoe Co. and who prior to 
1890 developed an instrument for gaging rubber sheets, 
continued in technical work for private rubber companies 
until 1917 when he became technical editor of Inpra 
Rupser Wortp and after which he also conducted a 


consulting business. For many years prior to his direct 














October 1, 1939 


connection as a member of the staff he recognized the 
value of the journal to the rubber chemist and superin- 
tendent, and he frequently contributed articles to its 
columns. Throughout the fifty years of existence the 
editorial staff of this journal has been composed of men 
with a practical and technical knowledge of rubber. 

The year 1889, in which INDIA RupBER WorLD was 
founded, marks the half-way mark between the present 
day and the discovery of vulcanization of rubber by 
Charles Goodyear. In this year 1939 two events notable 
in the American history of the rubber industry are being 
commemorated in the form of: the centennial of the dis- 
covery of vulcanization and the consequent founding of 
the rubber industry ; and the golden anniversary of INDIA 
RvuBBER Wor Lp, the first American medium for the pub- 
lic exchange of information relating to rubber. 

Inasmuch as the latter would not have been possible 
without the occurrence of the subject of the former 
celebration, it appears fitting that the theme of this issue 
should be concentrated on both events and the fifty-vear 
period intervening. Although some of the pages which 
follow deal with events in the present century, the sub- 
ject matter has a definite relation to the early history 
of the rubber industry and the accomplishments during 
the nineteenth century. Probably the greatest factors in 
attaining the now-recognized influential position of rubber, 
all of which have been developed to their present status 
during the past four decades, include: the application of 
rubber in the form of pneumatic tires to the automobile ; 
the discovery and adaptation to manufacturing procedure 
of such advancements as organic accelerators, antioxi- 
dants, preserved latex, and other products of research 
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which have had a pronounced effect upon the technique 
of modern vulcanization; and the organization, to pro- 
mote exchange in technical information, of the rapidly 
increasing body of rubber chemists into a group now 
known as the Division of Rubber Chemistry, American 
Chemica! Society. 

On the other hand a number of old timers will recall 
the equipment, the methods of compounding and _ pro- 
duction, and the products developed during the late nine- 
teenth century. The work of those early years, performed 
in a practical way and without thought of chemical re- 
actions, constitutes an era in the history of rubber which 
is not too distant, but is sufficiently removed from present 
practice to be of extreme interest today. 

Purposely in this jubilee number no attempt has been 
made to treat in detail the developments during the past 
fifty years, but rather to recall the conditions at the time 
of the initial issue which, when compared with the present 
well-known practices, will accentuate the rapid advance- 
ment in late years which has enabled the rubber industry 
to assume its present prominent position. 

The editorial staff appreciates the spirit of cooperation 
which has made possible this journal’s continuous record 
and will always strive to extend its usefulness to the 


industry. 


. Y 
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Early Rubber Pioneers 


S THE years pass, the outstanding discoveries in 

rubber fall into longer perspective and their impor- 
tance is lost in the industry’s rapid development of 
recent years. This is particularly true with Charles Good- 
year’s discovery of sulphur or “hot” vulcanization which 
transformed an intractable raw material into serviceable 
products of world-wide utility. 

Closely following Goodyear’s experiments, Parkes, of 
England, immersed a sheet of raw rubber into sulphur 
compounds, thereby disclosing the cold vulcanizing proc- 
ess. Thus two different methods of vulcanization became 
known. 

In the years following these basic discoveries the study 
of sulphur absorption in vulcanized rubber was actively 
pursued by rubber research chemists, and Carl Otto 
Weber will always be remembered as the leading inves- 
tigator. 

In the commercialization of these basic experiments 
many fundamental processes were developed in the manu- 
facture of rubber products. Undoubtedly the discovery 
and first use of organic accelerators in vulcanization by 
George Oenslager, under the direction of Arthur H. 


Marks, have been the most outstanding advancement and 
are destined to be as important in the evolution of rubber 
as Goodyear’s disclosures. 

While memorializing the pioneers of far-reaching 
achievement in rubber chemical research, the botanist who 
pioneered the culture of Hevea rubber should be equally 
commemorated. Henry A. Wickham brought seeds from 
the Amazon River to Kew Gardens in London, Eng- 
land, where they were successfully sprouted, and the 
seedlings sent to the Botanical Gardens in Ceylon. Thus 
was founded the rubber plantation industry that gives 
to the world an unfailing supply of rubber and liquid 
latex. Wickham was knighted in recognition of his 
services. 

Rubber chemists, physicists, and technologists continue 
the search for new processes and materials for the pro- 
duction of better rubber products, and a retrospect of 
their achievements in the next decade will undoubtedly 
reveal many discoveries of great importance to the rubber 
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industry. 








Charles Goodyear, 





the Persistent Researcher 





Charles Goodyear—1800-1860 
(Reproduced from a Painting on Hard Rubber by P. G. A. Healy) 


ORTHY of great note are the prophecies in the 

work of Charles “soodyear and the analogies which 

exist between his experiences and those of the 
industry which his discovery made possible. 

It does not require much elapse of time for us to recog- 
nize the importance of certain types of discoveries, and 
for others it takes a long interval to appreciate fully the 
contribution which has been made. The invention of the 
steam boat, the cotton gin, the telephone, the airplane 
did not require much in the way of time to make illustrious 
Fulton, Whitney, Bell, and the Wright brothers, but the 
discovery of such an academic principle as the vulcaniza- 
tion of rubber has required the passing of a century be- 
fore its full significance is appreciated, and this year we 
pause to give true recognition to the discoverer, Charles 
Goodyear. 

The substance, rubber, has been referred to in the litera- 
ture from the time when Condamine, about the middle of 
the eighteenth century, appeared before the French Acad- 
emy and reported some of his observations in South 
America when he saw the natives using various articles 
made from rubber. Dr. Joseph Priestly first recorded 
the fact that this substance would remove lead pencil 
marks from paper, and because he thought it came from 
the West Indies, he named it “India rubber.” On May 
2, 1791, the first English rubber patent was granted to 
Samuel Peal. It was for a process of waterproofing 
fabrics and the making of boots and shoes. 

The first rubber company was incorporated in America 
in 1832. The incorporators were Lemuel Blake, Luke Bald- 
win, Edwin M. Chaffee, and Charles Davies, Jr. The com- 


1 Pres dent, University of Akron, Akron, O. 


H. E. Simmons! 


pany was known as the Roxbury India Rubber Factory 
to manufacture India rubber cloth, leather, and other India 
rubber goods. It was capitalized at $30,000 and in 1835 in- 
creased to $300,000. Other companies were incorporated 
at Boston, South Boston, Chelsea, Woburn, Framingham, 
New York City, Staten Island, and Troy. All of these 
failed as did the original one at Roxbury and all for the 
same reason. The rubber would harden like metal in the 
winter and soften and run in the summer. Imagine rain- 
coats, boots, and suspenders made of such a material! 

To solve this difficulty was the problem which con- 
fronted those interested in making rubber goods. And 
it was the solution of this difficulty by Charles Goodyear 
which causes us to honor him today. He was born in 
1800 and, while a school boy, he became very much in- 
terested in rubber which he obtained from some of the 
traders who were returning from South America. 

When he was seventeen years old he went to Philadel- 
phia and worked four years with a hardware firm. In 
1826 he opened in Philadelphia a hardware store in which 
he was very successful for a few years. His health failed, 
and in 1830 his business failed also. Under the existing 
laws he was repeatedly arrested and put into jail for non- 
payment of his debts. 

It was in Philadelphia in the kitchen of his little cot- 
tage that he experimented with rubber, attempting to re- 
move those properties which caused it to soften when warm 
and get brittle when cold. One of the first materials he 
tried was magnesia, and he mixed this into rubber with the 
aid of his wife’s rolling pin on a marble slab. This he 
found did dry up the surface of the rubber. With this 
mixture he made up some shoes, but they all deteriorated 
in warm weather. To pay his bills he sold his small 
amount of furniture and moved his family to the country, 
while he went to New York. 

Here he tried boiling his mixture of rubber and mag- 
nesia in lime to remove the stickiness, and with this proc- 
ess he was sure he had solved the problem. To test his 
products he always wore some piece of apparel made 
from it and so the story started— 

“Tf you meet a man who has on an India rubber cap, 
stock, coat, vest, and shoes, with an India rubber purse, 
without a cent of money in it, that is Charles Goodyear.” 

He next tried to ornament some of his lime boiled 
drapery with bronze powder. It was not successful; so 
he tried to remove the bronze with nitric acid. This was 
a mess, and he discarded it, but a few days later when he 
examined it he found that the surface had lost its sticki- 
ness, so again he became enthusiastic, and he took out a 
patent June 17, 1837 on what he called his “acid gas 
process.” 

William Ballard aided him in starting a factory in New 
York using this process, and it failed in the panic of 
1837-1838. This left Goodyear so poor that he was com- 
pelled to give his umbrella for passage on the ferry from 
Staten Island to New York. 

He finally went back to Roxbury and was able to sell a 
few licenses for the use of his “‘acid gas process” and then 
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realized a few thousand dollars; so the family was cared 
for again. 

In 1838 Goodyear met Nathaniel Hayward who had 
discovered that if sulphur was dusted on the surface of 
rubber and then exposed to the sun, the stickiness was 
reduced ; so Goodyear induced Hayward to patent this in 
February, 1839, to be known as the “solarization proc- 
’ Here we find the first evidence of. a recognition at 
least of the essentials necessary to correct the faults in- 
herent in rubber: namely, rubber, sulphur, and heat. 

Hayward and Goodyear continued to work together, 
and they received an order for 150 mailbags from the 
government which they made by the “acid gas process,” 
and all of them decomposed before they were delivered. 
As a result of this adventure, he lost everything and was 
again discredited by all his friends and associates. He 
was not discouraged and he continued his work with the 
same spirit that motivated Paul when he exclaimed, 
“This thing I do.” 

Many stories have been told of his real discovery, but 
we assume that the true story was told by Goodyear him- 
self. He made a visit to Woburn and while there experi- 
mented in an idle factory with the effect of heat upon a 
mixture of rubber and sulphur. He observed that the 
rubber did not melt, but charred like leather. He took 
his family to Lynn so that he might use the steam power 
of Messrs. Baldwin and Haskins for further experiment- 
ing. But he soon returned to Woburn and continued his 
work, and here it was that the real discovery was made. 
When he heated rubber and sulphur, he had a new sub- 
stance that was not affected by heat or cold or the ordinary 
solvents of rubber. 

With the process fairly well established he was still 
an object of charity. In fact it was here that he pawned 
his children’s school books for the sum of $5. 

He went to New York and discussed his new product 
with William Rider who then made it possible for Good- 
year to do more experimenting with the objective of per- 
fecting the process. But again misfortune befell him 
when the Riders failed. In the meantime he had developed 
a process for making shirred goods which gained the in- 
terest of his brother-in-law, William DeForrest, who ad- 
vanced him money over a period of a few years, amount- 
ing to $46,000 which Goodyear never was able to repay. 
Again in the midst of his operations he was arrested for 
debt and placed in a Boston jail. It was on this occasion 
that he went through bankruptcy. 

He prepared the specifications for a patent on Decem- 
ber 6, 1841, and deposited them with the Patent Office. 
His actual application for a patent was made in 1843 and 
on June 15, 1844, it was granted. 

Some samples of his products fell into the hands of 
Hancock in England, who, after close examination, recog- 
nized the use of sulphur and proceeded to obtain English 
patents for himself and was successful in defending his 
claims in the English courts in 1851 and 1855. 

Goodyear was torn between two impulses, one to manu- 
facture and the other to continue his research to find new 
uses for his material. He finally settled down to do the 
latter. He was a poor business man and manufacturers 
took advantage of him. 

United States Patent Commissioner Holt said, “—no in- 
ventor probably has ever been so harassed, so trampled 
upon, so plundered by that sordid and licentious class of 
infringers known in the parlance of the world, with no 
exaggeration of phrase, as ‘pirates.’ The spoilation of 
their incessant guerilla warfare upon his defenseless rights 
have unquestionably amounted to millions.” 

Horace H. Day seemed to be the outstanding trouble 
maker for Goodyear, and their controversy finally came to 


ess. 
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trial at Trenton, N. J., before Judge Robert C. Grier 
with Daniel Webster defending Goodyear and Rufus 
Choate representing Day. Choate tried to prove that 
Goodyear was not the inventor; that his patent of 1844 
had been abandoned ; that Hancock was the inventor ; and 
so on and so forth. Webster, then 71 years old, delivered 
his $25,000 oration, the highest fee ever paid an Amer- 
ican attorney up to that time. Webster won the case on a 
decision handed down September 28, 1852. 

Goodyear then went to England and at a cost of $30,000 
of borrowed money produced the Crystal Palace exhibit. 
Then in 1854 he went to Paris where at the International 
Exposition he attempted to outdo his London exhibit. 
Here he spent $50,000 of borrowed money. Because he 
was unable to repay this, he was placed in jail in Paris, 
but while in prison Napoleon III awarded to Goodyear 
the Grand Medal of Honor and the Cross of the Legion 
of Honor. 

In December of 1855 he left France for England and 
was arrested again on French demands. His health was 
bad, and he finally returned to America in 1858. He 
bought a home in Washington and decided to retire, al- 
though he fixed up a room in which he might experiment 
with rubber. 

In 1860 he learned of the illness of his daughter in 
New Haven. He started out to see her, taking a boat for 
New York. He was met by his son-in-law who informed 
him of his daughter’s death the day before. He was taken 
to a hotel on Fifth Avenue where he died the next day, 
July 1, 1860. 

Briefly this is the life story of the man we now honor 
one hundred years after his invention. Certainly no one 
who knows this story would say that he discovered the 
process by accident. He possessed the true spirit of re- 
search and a passion to solve this particular problem. He 
once said “It may . . . be considered as one of those cases 
where the leading of the Creator providentially aids his 
creatures by which are termed accidents, to attain those 
things which are not attainable by the powers of reason- 
ing he has conferred on them.” 

Few characters in history could be cited who possessed 
such steadfastness of purpose, such devotion to an idea. 
He was a Christian man and on many occasions could 
he too have exclaimed, “Father forgive them for they 
know not what they do.” His life stands as a challenge 
for our youth to study and emulate. 
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Goodyear on His Discovery 

“.. The success of the inventor, in imparting to gum- 

elastic new and valuable properties, and at the same time 

retaining all the useful qualities it possessed before, has 

not ceased to be matter of surprise to mankind, wherever 
it has become known. 

“This substance, aside from the difficulty of managing 
it chemically, was in its native state as wonderful and 
mysterious as any in nature, and it is rendered yet more 
wonderful, by the change wrought in it by this discovery. 

“_. . It will be readily perceived, that the effect of this 
process is not simply the improvement of a substance ; but 
it amounts, in fact, to the production of a new material. 
The durability imparted to gum-elastic by the heating or 
vulcanizing process, not only improves it for its own 
peculiar and legitimate uses, but also renders it a fit 
substitute for a variety of other substances where its use 
had not before been contemplated. 

“... It is impossible to set bounds to its application . . .” 


aa “Gum-Elastic.” by Charles Goodyear. 1855. Vol. I, pp. 131-33. 











The Development of Basic 


Rubber Processing 








Sy) 
CY 











SSSA 
N 


f 


YE: 


YY, 
i 2 
Li 


by 
f 
[yy 


ue” 
47 
7 


_ 


LDMIMIO 























Pearson's “Rubber Machinery” 


The Hancock Original Masticator 


HE successful transformation of rubber into the 

thousands of different products manufactured today 

depends to a large extent upon the mechanical means 
available. The foundation of the highly efficient modern 
rubber industry was laid many years ago, and it is signifi- 
cant to point out that much of the equipment used in 
processing rubber now does not differ essentially from the 
machinery originally introduced to the rubber factory. 
Refinements in design and construction have been many, 
but basic principles of operation remain practically the 
same. In this article the early history of rubber ma- 
chinery will be traced. The discussion will be limited 
chiefly to some of the more important machines: the mas- 
ticator or internal mixer; the mill; the calender; the ex- 
truder; and the press. The pictorial treatment will stress 
conditions of half a century ago when INDIA RUBBER 
Worvp was founded. 


The Internal Mixer 


This year marks the centennial of the greatest single 
event in the history of rubber, the discovery of vulcan- 
ization by Charles Goodyear. However there was another 
event of paramount importance in building the foundation 
of the modern rubber industry. This was the discovery 
of “mastication” by Thomas Hancock in England during 
the Summer of 1820. His first “masticator,” the earliest 
known machine used in any type of rubber manufacture, 
consisted of a spiked roll working inside of a spiked hol- 
low cylinder of wood; the roll which was attached to a 
crank handle was driven by hand power. Before the ad- 
vent of this machine no means were available to break 
down the elastic nerve of rubber so that it would be 
amenable to processing. The machine was not patented; 
yet Hancock managed to keep it secret for 12 or 13 years. 
For deception Hancock called his machine the “pickle.” 

The importance that Hancock attached to his discovery 
is indicated in his own words:' “I wish here to remark 
that the discovery of this process was unquestionably the 


1 Thomas Hancock, “Personal Narrative,” p. 13, London, 1857. 
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Hancock’s “Personal Narrative” 


The Hancock "Mammoth" Masticator 














Pearson’s “Rubber Machinery” 


(Left), The Chaffee Mixer Showing Rolls A and B, Rubber Feed 
Belt F, and Ingredient Feed Bars C; (Right), The Chaffee Fric- 
tion Calender (Monster) with Cloth Passing from Right to Left 


origin and commencement of the India-rubber manufac- 
ture, properly so called: nothing that had been done be- 
fore had amounted to a manufacture of this substance, but 
consisted merely in experimental attempts to dissolve it; 
and even this had never yet been affected for any useful 
purposes.” 

Hancock’s first machine which would accommodate only 
two ounces of rubber was displaced by his larger machines 
of essentially the same construction except that the spikes 
were removed and iron was used- instead of wood. A 
large masticator was eventually built that would take a 
charge of 200 pounds of rubber. This kneading engine, 
as it was called, installed in the Macintosh factory in Eng- 
land in the neighborhood of 1840, was five or six feet 
high by eight to ten feet in length and consisted of a 
powerful cast-iron box or chest with six heavy iron lids. 
Within the chest and along its horizontal axis was a mas- 
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sive roller of cast-iron with fluted edges, which was 
connected to an engine shaft through a gear system. The 
rubber was placed in the box; the lids bolted down, and 
the roller set in action. After an hour or so of mixing, 
the machine was stopped, and the lids were opened. The 
machine was again started, and the plastic rolls of rubber 
would discharge into the arms of the workmen. 

The only other known reference prior to 1835 to a 
machine that may have been used for masticating crude 
rubber is in a United States patent granted to J. J. Howe 
in 1820 for a mill, “constructed with a rolling and slip- 
ping motion, which forms India rubber for use on cloth 
or otherwise.” 

The internal mixer was improved upon and became 
popular in Europe. In this country, however, mastication 
was carried out on the two-roll mill and the internal mixer 
did not gain favor here until its design was revolution- 
ized by F. H. Banbury in 1916. The popularity of the 
Banbury mixer today is well established and, since its 
advent in 1916, it has become increasingly important in 
improving the efficiency of rubber goods manufacture. 





Farrel-Birmingham Co., Inc. 


Mill (16- by 40-Inch) Typical of Those Used in 1889 
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Farrel-Birmingham Co., Inc. 


Four-Roll Calender of 50 Years Ago with Cornice-Top Housing 
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The Mill and the Calender 


The mill and the calender were both patented in 1836 by 
Edwin M. Chaffee, who was at that time connected with 
the Roxbury India Rubber Factory, Roxbury, - Mass. 
Chaffee’s patent claimed a new and useful improvement: 
(1) in the application of undissolved caoutchouc to cloths, 
leather, and other articles; (2) in coloring the same with- 
out the aid of a solvent; and (3) in the machinery used in 
the process. The invention was mainly for a preparing 
machine (two-roll mill) and for a coating and covering 
machine (calender ). 

The preparing machine, according to his patent, con- 
sisted of a hollow cylinder or roller, six feet long and 
27 inches in diameter, adjacent to another cylinder of 
the same length, but of only 18 inches diameter, both 
heated by steam, or otherwise, to about 200° F. The 
parallel rolls came in contact at a point about 10 inches 
distant from the top of the larger roll, and, as one turned 
iaster than the other, there was a rolling and slipping ac- 





Farrel-Birmingham Co., Inc. 


Three-Roll Calendar (18- by 48-inch) Built in 
1857, Rebuilt in 1916, and Used for Army Raincoat 
Fabric during the Civil and the World Wars 


tion which softened and tore the rubber. 
The rolls were placed neither horizontally nor 
vertically in relation to each other, but in an 
angular plane. 

The coating or covering machine consisted 
of four hollow rolls or cylinders placed one 
above the other, each six feet long and capable 
of being heated to about 200° F. The bottom 
and top cylinders were 18 inches in diameter ; 
while the two inside ones were only 12 inches 
in diameter. This coating machine was called 
the “Monster” or the “Mammoth” because of 
its dimensions. It weighed about 30 tons and 
was completed toward the end of the year 1836 
at a cost of $30,000. The Roxbury India 
Rubber Factory purchased from Chaffee his 
entire interest in the “Monster,” and during 
October, 1843, the machine was sold at public 
auction for only $525 to John Haskins, 








hn Royle & Sons 


Rear View of Bell Base Tubing Machine—1880 





John Royle & Sons 


Spur Gear Tuber—1894 


who, at the same time, purchased the patent for $1.50. 
During the year foliowing, 1844, Haskins disposed of 
the “Monster” to Charles Goodyear, who, shortly after- 
ward, transferred it to the Naugatuck India Rubber Co. 

Following Chaffee’s machine the early mills, or grinders, 
as they were more appropriately called, made a horrible 
clatter with their many gears and an ear splitting noise 
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Adamson Machine Co. 


Tubing Machine—1905 


from shrieking belts. The belt-driven pulley shaft was 
provided with a large gear that ran into a pinion set near 
the floor. This pinion was on a shaft that ran across the 
back of the mill and at its extreme end held another 
pinion which in turn engaged with the large gear that 
turned the front roll. A similar shaft ran in front of 
the grinder and, taking its power from the driving gear 
of the front roll by means of its pinion, turned the back 
roll. Thus the power went entirely around the grinder 
to the two mill rolls. This “boomerang” pattern, with 
endless modifications, continued to do its work for many 
years. These mills were small, slow-running machines and 
mixed batches of 12 to 14 pounds. 

In the very early days chilled iron rolls for mills and 
calenders had to be imported from England. In America, 
3irmingham Iron Foundry was one of the earliest manu- 
facturers of chilled iron rolls, starting early in the 1850's 
and followed shortly in the same decade by Farrel Foun- 
dry & Machine Co. 

Prior to 1889 the mills in common use were of a small 
size. The most common size was 16 by 40 inches, and the 
first departure from the use of small mills was about 1890 
when Farrel built a 20- by 60-inch mill for The B. F. 
Goodrich Co. In 1897, 24- by 84-inch mills came into 
use; the first ones were made for the Hartford Rubber 
Works. Mixing aprons were first introduced in 1893 
by Edward F. Bragg. 

The early mills were line-shaft driven and had rough 
cast tooth gears which were unguarded. There was no 
safety device, and the only method of stopping the mill 
was to throw out a clutch and let it coast to a stop. 
The mills of today retain their original form, with the 
principal change being in their refinement of design with 
greater weight and strength to handle the heavier batches 
and higher speeds. Other improvements include more 
effective cooling, cut gearing for smoother and quieter 
operation, gears enclosed in guards with provision for 
running them in oil, self-adjusting guides, and safety de- 
vices for quick stopping. Modern mills are also driven in 
smaller groups or individually by electric motor drive in- 
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Hand-Wheel Press of 50 Years Ago 


stead of having a large number on a long line shaft driven 
by engine or water power as was the case 50 years ago 
and earlier. 
A peculiarity of the early calenders was the cornice top 
housings. It is said that the early engineers were origi- 
nally pattern makers, and cornice top housings are believ ed 
to be the results of their experience in making wood 
forms. As in the case ot the mills, the calenders had the 
cast tooth open gearing. They were usually driven from the 
mill line shaft either at the end of the line or through a 
bevel gear driven cross shaft at right angles to the mill 
line. A friction clutch allowed the frequent starting and 
stopping when the calender was “threaded.” Present-day 
calenders have a much heavier box-type housing with 
arched top and with greater stiffness and strength and 
more pleasing appearance. Individual drive by variable 
speed direct current motor is common practice today. Ad- 
justment of the top and bottom rolls on modern calenders 
is through a single hand-wheel or electric motor. 


The Tubing Machine 


One of the first applications of the extrusion principle 
by a rubber man was in 1846 when Charles Hancock 
plasticized gutta percha by forcing it through holes in the 
bottom of a cylinder screw press, kept hot by a steam 
jacket. In 1848 Hancock insulated continuous lengths of 
wire by the use of a combination die box and a cylinder 
with a piston. An interesting tubing machine which pre- 
ceded the common screw-type design was invented by 
John Robertson? in 1868. This tuber (illustrated on page 
56 of this issue) was of the extrusion type, utilizing two 
parallel acting rams for forcing the rubber through the 
die. The action was intermittent rather than continuous 
because the cylinders had to be reloaded after each stroke. 

The origin of the tubing machine of the modern screw- 
acting type is open to some question. In a letter to INDIA 
RusBerR Worvp* a William Kiel indicated that he designed 
and introduced the first tubing machine of the screw- 
forcing type. 





2U. S. patent No. 76,649. 

3Jan., 1919, p. 191. 

4Inpta RusseR Wortp, May, 1919, p. 432. 
5 Tbid., Feb., 1890, p. 98. 

India Rubber J., July 28, 1918, p. 8. 
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Farrel-Birmingham Co., Inc. 


Early-Type Hydraulic Belt Press with Hand-Operated Clamps and 


Stretching Device 





Farrel-Birmingham Co., Inc. 


Early Hydraulic Press (36- by 124-Inch) with Individual Pump- 
ing Unit (Tie Rods for Corners Only and Small Diameter Rams 
Indicate Low Pressure) 


Said Mr. Kiel, “ when I was first engaged in 
the establishment of the Rubber Comb & Jewelry Co.’s 
factory [later combined with other firms to form the 
present American Hard Rubber Co.] in 1876, I had a rod 
and tubing machine constructed according to my own idea, 
which machine and duplicates thereof have been in use 
ever since. ; 

This claim was disputed by E. A. Cabona* who gave 
credit for the first tuber to a John Prior who began work 
at the Brooklyn Color Works in August, 1876. Mr. 
Cabona also held that the idea of the machine was de- 
veloped from the machine that makes lead pipe rather than 
the macaroni press, as was believed by many men in the 
rubber industry. An early proprietor’ (1890) of the 
Tubal Cain Iron Works of Brooklyn, N. Y., also claimed 
to be the first builder of a tubing machine in this country. 
He used a horizontal screw to force the rubber through 
the die. The first British made machine of this type 
was said to have been developed by Francis Shaw® in 
1878-1879, while in the employ of Chas. Macintosh & Co. 

Prominent pioneers and leaders in the development of 








Adamson Machine Co. 


Hydraulic Press—1905 





Farrel-Birmingham Co., Inc. 


Engine Drive for Single Mill Line; This Type Continued in Use 
until the Introduction of Motor Drives 


the screw-type tubing machine were John Royle and his 
two sons, John and Vernen. The younger and elder John 
were machinists; while Vernon acted as draftsman, sales- 
man, and office clerk. Vernon, later and until his death 
recently, was a leader in developing and perfecting the 
extruding machine. Royle’s first tuber was built in 1880 
and sold to the New York Belting & Packing Co., of 
Acquakanock (now Passaic), N. J. A branch factory of 


7“Press Development.” Baldwin-Southwark, Third Quarter, 1939, pp. 
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this same concern bought the second Royle machine. Com- 
petition came fairly early in the history of the Royle 
company. A machine was sold by Royle to a Mr. Gray, 
a rubber manufacturer of Hartford, Conn. Mr. Clark in 
Gray’s employ copied the machine, and presently it was 
offered as the Clark tubing machine. After Mr. Clark’s 
death, his tubing machine business was absorbed by Royle. 

When the first tubers were manufactured, operat- 
ing speeds of ten or twelve turns per minute were 
considered to be satisfactory. Stock screws and gears 
were made of cast iron. The first thrust bearing was 
merely a steel screw with a hardened point which bore 
against a depression in the butt end of the stock screw. 
After the tubing machine found general acceptance by 
the rubber industry, steps were taken to improve the de- 
sign, maintaining the same essential principles of opera- 
tion. Development during the past half century has been 
devoted chiefly to increasing the size and to general re- 
finement. The first 12-inch and 14-inch tubers were 
built by the Adamson Machine Co., which was incor- 
porated in 1909 as an outgrowth of a business established 
in 1892 by Alexander Adamson, largely for the purpose 
of repairing rubber and farm equipment. 


The Hydraulic Press 


The development of the hydraulic press was recently 
discussed by F. G. Schranz.‘ The hydraulic principle, 
discovered by Pascal in 1650, was not successfully applied 
to presses until 1795 when Joseph Bramah, an English- 
man, invented the first hydraulic press. The first Bramah 
presses were built in capacities up to 300 tons with a 
working pressure up to 1,200 pounds per square inch. 
Operation of these early presses was slow; hand pumps 
and later power-driven pumps were used to transmit the 
hydraulic power. In 1840 Armstrong invented the hy- 
draulic accumulator, the next major step in press de- 
velopment. The modern self-contained hydraulic press 
was made possible by the invention of the rotary piston 
type pump by Hele Shaw, of London, England, in 1914. 
With the introduction of this pump came the use of oil 
as the hydraulic medium. A more recent development 
is the hydro-pneumatic accumulator in which the hydraulic 
pressure is maintained by high-pressure air compressors 
and the water is replenished by high-pressure pumps. 

Although hand-operated presses with bevel gearing were 
used extensively in the early days of the rubber industry, 
the hydraulic press was also ultilized at an early date. Be- 
fore 1850 the Macintosh factory in England was using 
hydraulic presses in manufacturing rubber blocks which 
were then cut into sheets. Cast-iron molds, six feet long, 
one foot wide, six inches thick, were filled with masti- 
cated rubber, placed in a hydraulic press, and kept there 
until the rubber was cold. Thomas Hancock patented in 
1846 the use of molds and the process of forcing the rub- 
ber into the molds by pressure and heat, and then vul- 
canizing. 

The general appearance of presses has not been changed 
materially during the many years of development. Fifty 
years ago they were of light construction and usually 
were built with a platen pressure not exceeding 
100 pounds per square inch. Since that time design and 
construction have been modified so that pressures of many 
thousands of pounds are now available. 


Power and Its Transmission 


A water wheel, believed to be the first ever used for 
transmitting power for the manufacture of rubber, was 
installed in the Goodyear Metallic Rubber Shoe Co.’s 

(Continued on page 62) 
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Nineteenth Century Patent 
Models Relating to Rubber 


Kimball Houton Stark’ 


was from the beginning a gradual growth of industrial development. 

In order to protect and foster such progress individual inventors were 
granted rights of monopoly and patent grants by the individual colonies 
and states. 

The first patent act passed by the Federal Government of the United 
States was enacted April 10, 1790. Members of the first Patent Board 
or Patent Commission who officially called themselves “Commissioners for 
the promotion of useful arts” were Thomas Jefferson, Secretary of State; 
Henry Knox, Secretary of War; and Edmund Randolph, Attorney General. 
Thomas Jefferson may be considered to have been the first “Patent Com- 
missioner” because of the responsibility of his department and because 
technical and scientific matters were particularly appealing to him, and he 
was also an inventor of considerable merit, his inventions including a Mold 
Board for the Plow and a Revolving Chair. 

One of the provisions of the Patent Act of 1790 was that the inventor 
shall furnish a working model of his invention to the Patent Office. This 
stipulation remained in effect until the year 1880 at which time it was an- 
nulled, specifications and drawings only being thereafter required. From 
1790 to 1836 some 10,032 patents were granted and issued without having 
patent numbers assigned. From 1836 to and including 1880, an additional 
236,136 patents in numerical sequence were granted. Accordingly, a total 
of 246,144 patents were issued in this 90-year period. 

A special commission was appointed by Act of Congress in 1925 to 
dispose of patent models. All the patent models which were sold by the 
government were purchased by Sir Henry Wellcome, the famous English 
collector, and after his death in 1936 the entire collection became the property 
of the American Patent Models, Inc. 

The collection was packed in 3,251 packing cases, and from the approxi- 
mately 25,000 patent models now unpacked the models herein pictured were 
chosen as illustrative of the progression of rubber technology and its appli- 
cations during the nineteenth century. Although many of the models made 
from rubber show evidence of considerable deterioration, a number of them 
are in excellent condition with the rubber still flexible and uncracked. 
Molded impressions on many of the models indicate some.of the early 
rubber manufacturers. 

It is believed that such models are not only intensely interesting from 
an antique and historical point of view, but that a study of such models 
relating to a given industry and the specifications of the invention will in 
many cases be most valuable from a technological point of view even in 
terms of our present-day engineering achievements. Certainly, the first 
requisite of twentieth century research is the utilization of as complete a 
bibliography concerning the subject at issue as it may be possible to compile, 
and, when such bibliographical knowledge including both patent and publica- 
tion prior art, may be enhanced by visual examination of the patent models 
concerned, the absolute minimum of questionable knowledge can remain un- 
known to the research worker. 

It is in that spirit that American Patent Models, Inc., is most pleased 
to have this pictorial and descriptive review of nineteenth century patent 
models relating to rubber appear in this Golden Jubilee Issue of INDIA RUBBER 
Wor tp and to have had these same and additional models on display between 
September 11 and 17 at the fall meeting of the American Chemical Society 
at Boston, at which time all chemists honored Charles Goodyear for his 
discovery of vulcanization 100 years ago. 

The American Patent Models, Inc., is also pleased to invite all chemists, 
engineers, and scientists to view its private exhibit of some 25,000 patent 
models at its exhibit room at 630 Fifth Ave., New York, N. Y. 


3 Director of research, American Patent Models, Inc., 630 Fifth Ave., New York, N. Y. 


A LTHOUGH the American Colonies were mainly agricultural, there 
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16,013 (1856). Nathaniel Hayward, co-worker of 

Charles Goodyear, invented a catch for rubber 

shoes which retains the overshoe in place on the 

foot and makes it possible, by pressing with the 

foot upon the catch, to remove the shoes without 
using the hands. 

























18,583 (1857). The inventor claims the use of a 

cast heel of rubber together with an entire shoe 

sole of rolled or sheet rubber. The impression 

on the model heel mentions the Hayward Rubber 
Co. and Hayward's patent heel of 1854. 


74,168 (1868). A life preserving rubber suit has 

openings for the head and hands only, elastic 

bands rendering them watertight. A cork jacket, 

covered with rubberized cloth, is worn around the 

chest; folding paddles are fixed to the hands; and 
weights are worn on the feet. 
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35,115 (1862). The roller cores of this clothes 
wringer have fluted surfaces. Hollow rubber tubes 
are fitted into the flutes, and then a larger rubber 
tube is forced over the entire assembly. 
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25,749 (1859). In this method of forming joints 

in double flat rubber belting a tongue is inserted 

in a cut-out cavity; the interleaved joint is then 
securely sewed together. 


19,269 (1858). Thomas C. Wales manufactured 
waterproof gaiter shoes and boots by using a com- 
bination of fabric, leather, and vulcanized rubber. 
The insert shows the trademark of The Goodyear 
Metallic Rubber Shoe Co., Nauga- 
tuck, Conn., and indicates that the 
model was manufactured under a 
patent granted in 1844 which is un- 
doubtedly the original vulcanization 
patent of Charles Goodyear. The 
Naugatuck firm was the first licensed. 
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13,272 (1855). Metallic heel rims include recesses 

in which rubber is placed; then the rubber and 

the heel rims are permanently locked together, 
by pressure and vulcanization. 
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116,439 (1871). This heel or sole tap consists of 

an outer sole of sheet rubber and an inner sole 

of rubberized fabric between which is placed a 

perforated metal plate; the inner and outer soles 

are bonded through the perforations of the metal 
plate according to this invention. 
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56,992 (1866). A rubber strip is placed within a 

hollow boot heel made of metal: the movable 

bottom of the heel is arranged so that the rubber 
strip provides elasticity. 
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34,147 (1862). In uniting a rubber roller with a 
metal shaft, a coating of copal varnish and a 
layer of twine are first applied to the shaft, 
and then one or more coatings of rubber cement 
ere applied to both the shaft and the bore of the 


tube before the roller is forced upon the shaft. 








33,464 (1861). A bath of wax. cr equivalent sub- 

stance, is employed as the medium for applying 

vulcanizing heat to rubber compounds. The pat- 

ent was assigned to the American Hard Rubber 
Co., New York, by the inventor. 
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76,480 (1862). For the purpose of protecting the 


iron shaft of this early wringer roller from the 
corrosive action of the sulphur contained in the 
vulcanized rubber, a casting of an alloy of metal 
is interposed between the iron shaft and the rubber 


roller covering before assembly. 
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75,649 (1868). This invention of John Robertson, 

of Brooklyn, N. Y., provides for the manufacture 

of rubber tubes. An inner metal core passes out 

with the rubber tube to prevent its collapsing as 

the plastic rubber is forced through the die by 
the two parallel rams. 
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\ 118,624 (1871). A deckel strap for paper machinery 
t is provided with a groove on its "working side." 
The multi-ply fabric core is spliced before it is 

encased in rubber and vulcanized. 
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i 72,073 (1867). A two-section boot and shoe hee! 
is made of rubber; the bottom section is removable 
and rotatable to provide fresh wearing surfaces. 
Attachment of the two-heel section is provided by 
a cylindrical projection in the heel bottom which 
fits into a circular recess in the upper section. 96,412 (1869). Leather soles are attached to rubber 
boots and shoes, the soles made to adhere by 

vulcanization. The impression on the heel designates 

the Woonsocket Rubber Co. 
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96,020 (1869). Irregular-shaped rubber goods with 

. walls of uniform thickness are formed by placing 

Jars a rubber blank upon a hollow canvas core filled 

with sand, wrapping the assembly with strips of 
canvas, and then curing. 
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16,601 (1857). This machine buffs a sheet of vwul- 
canized rubber and bonds the sheet to fabric, 
through the use of pressure rollers. The cloth is 
previously treated with a thin coating of an un- 
vulcanizable solution of rubber. 


41,347 (1864). A cast-iron mold for vulcanizing rub- 

ber is lined with type metal or other comparatively 

soft and fusible metals. The invention was as- 
signed to the New York Rubber Co. 
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| wy: f Sa uf th fe 133,971 (1872). A spring for furniture comprises 
4 . blocks of rubber and wood; the assembly is held 
together by strap webbing. 
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102,228 (1870). This ventilated rubber boot has 

channels between the lining and the outer rubber 
ertson 77,717 (1868). Warmth and ventilation in a rubber Patented Cara 1%. “eee portion to allow circulation of air. 
facture shoe are obtained by a single lining fabric having a " Sr ket 
es out a rough or woolly side placed next to the upper, oG s - 
ing as and a smooth side placed toward the foot. The ie, 2 P, i0) : 
die by impression on the heel mentions the Boston Rubber “ are - Se 3 


Shoe Co. and D. Hayward's patent of 1854. 


99,018 (1870). This patent for fabric-reenforced 

rubber hose assigned to the New York Rubber Co., 

includes an inner elastic lining extended beyond 

the body of the hose to provide for removable 
caps at the hose ends. 
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84,369 (1868). Gutta percha or rubber is com- 109,725 (1870). A machine to cut sheets of rubber 
bined with clay, iodine, and wolfram or tungsten includes revolving and fixed cutters and an endless 
oxide, an early example of the attempt to Improve band to feed the rubber against the rotating 
the properties of rubber through compounding. cutters; the patent was assigned to C. Ensign. 
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127,218 (1872). This air-tight fishing seine float is 
hollow and made of vulcanized rubber. 





150,189 (1874) This invention combines a life- 

buoy and safe. The illustration shows the safe, 

a hollow collapsible rubber vessel in which one’s 
valuables may be placed 






153,547 (1874). Cylindrical rubber blocks or cush- 
ions are used as a spring material, in this case 
as applied to a chair. 
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) 142,161 (1873). Daniel E. Hayward specifies the 
(,. . fs Re VELO Ee vulcanization of the lower surface of the sole of a 
oh ae shoe before applying it to the upper and then 
uniting the sole to the upper by vulcanization. 
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145,447 (1873). An andiess driving belt is con- 
structed of solid rubber balls strung on a flexible 
cord or wire according to this patent. 








156,094 (1874). An ice creeper is molded of rub- 
ber and has a leather strip for attaching it to a 
shoe in the usual manner. 
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34,654 (1873). This suction hose comprises two He OS. 1s 
etal spiral interlocking stiffeners, a sheath of . ai 
ulcanized rubber, and an outer fabric covering. . eye fr 
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120,09% (1871). With the application of pressure c C v/, } 
and heat, rubber printing forms are made in this 77 gf. U//- V1: CCl P ——— 


press from vulcanizable compositions. 


a, , 210,771 (1878). Rudolph Eikenmeyer, famous as an 
LI. . inventor in the hat industry, provides an elastic 
é 444 0 hat block of rubber with a metal insert for con- 
= Wi, , venient handling when in use. 
a Z 
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: : | 165,159 (1875). This hydraulic hose combines fabric 
— covered with vulcgnized rubber, the fabric being 


folded back and cemented at the lap joint to 
provide reenforcement. 











186,965 (1877). An early example of V-belting 
comprises a leather outer section encasing a body 
of rubberized fabric plies. 
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156,136 (1874). A boot or shoe heel and shank 
composed of wood or other suitable material is 
enclosed in vulcanized rubber. 
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158,792 (1875). This printer's ‘'shooting stick", 
has a handle covered by a sheath of rubber so 
that the type will not be defaced. 
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194,350 (1877). This rubber plate is for printing on 

glass, porcelain, etc. The complete invention in- 

cludes a machine designed especially for use with 
rubber printing plates. 








196,147 (1877). 


includes the prep- 
aration of rubber flooring so that its surface is 
free of foreign matter prior to painting and also 
the interposition of wire gauze or cloth between the 
rubber and the calender roller during processing. 


This invention 


209,953 (1878). Flexible rubber hose has one or more 
seamless braided webs embedded in the rubber, 
the webs having laced filaments arranged obliquely 
to the length of the hose and with the direction 
of one laced web reversed with respect to the next. 
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217,728 (1879). 


A dental vulcanizer has a double- 
jacketed chamber combined with a screw press for 
holding the mold sections. 





214,465 (1879). A dental air compressor operated 

by foot power uses a rubber compression bulb 

with rubber tubing to convey the air pressure to 
the tool in the dentist's hand. 





219,327 (1879). A hinged metal form reenforces 
@ molded rubber horsehose pad. 


216,263 (1879). This machine for placing elastic 
tubing upon shafts or spindles utilizes a screw- 
operated tapered mandrel. 










270,161 (1883). A rubber roller bearing shaft loop 


is used for harnesses. 


253,830 (1882). 
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543,583 (1895). Multi-colored rubber tiles with 
exact color outlines are made by first semi-vulcan- 
izing the sheets of various colors, then cutting 
out small pieces of these sheets, laying them side 
to side, interposing between them unvulcanized 
films or strips of rubber, and then completely 
vulcanizing the entire tile. 


236,464 (1880). A cylindrical rubber heel 
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This air compressor uses flexible 
rubber tubing under severe service conditions. 


is if 
serted in an ordinary leather shoe heel. 
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Compounding 
in the Nineteenth 


Webster Norris 


URING most of the eighteenth century practically 

no interest was taken in rubber. Toward the close 

of this period attempts to utilize it began in earnest 
but, during this period and the early nineteenth century, 
trials were confined to softening the gum in oils and other 
solvents so as to produce a spreadable mixture for water- 
proofing fabrics. Dry powders were incorporated in the 
mix or were used as a surfacing treatment to eliminate 
stickiness of the material. However after years of futile 
effort to solve this rubber working problem the resources 
of many experimenters were exhausted. Failure to pro- 
duce useful and merchantable goods was due to the fact 
that the natural characteristics of the crude were not 
modified. Consequently the products became unmanage- 
ably stiff in winter, while the heat of summer converted 
them into a sticky mess. The first successful rubber 
mixing and processing was revealed when Goodyear made 
his momentous discovery in 1839, and vulcanization was 
realized. 

In the record’ of his discovery Charles Goodyear, re- 
ferring to the early misdirected experiments and the na- 
ture of his discovery, wrote as follows :* 

“As early as the year 1800 whenever the properties 
of India rubber became known and appreciated, it be- 
came a subject of much inquiry and experiment to ascer- 
tain if there was any way by which it could be dissolved 
and afterwards restored to its original state. It was not 
thought of nor expected (certainly not by the writer) 
materially to improve upon the original good qualities of 
the gum.” 

Two years passed before the merit of Goodyear’s dis- 
covery was generally conceded to be the long-sought means 
of changing crude rubber into the stable and improved 
state in which it could be adapted to useful purposes. 


Observations by Charles Goodyear 


The rubber mixture specified by Goodyear in his pat- 
ent on vulcanization consisted of “One pound gum elas- 
tic, one quarter to half pound of sulphur and half to 
one pound of white lead.” Exposure to heat for curing 
was indicated at “about 270°”; however, the duration of 
the necessary heating was not given. 

Regarding the accomplishments of vulcanization and 
the effect of heat on rubber, Goodyear said :* 

“An article is obtained which is not dissolved without 
great difficulty, by the best known solvents of gum-elastic, 
which yet possesses all the valuable properties of the 
native gum, and many others that the native gum does 
not possess. It will be readily perceived that the effect 
of this process is not simply the improvement of a sub- 
stance but it amounts, in fact, to the production of a new 
material. The durability imparted to gum-elastic by the 
heating or vulcanizing process, not only improves it for 





1“Gum-Elastic.”” Charles Goodyear, 2 Vols., New Haven, 1855. 
3 Jbid., Vol. I, p. 131. 

3 Ibid., pp, 132, 134. 

*Jbid., pp. 154, 155. 





Century 








Webster Norris, S.B. (M.I.T.) 


EBSTER NORRIS became associated with rubber 

on July 18, 1887, when as chemist he equipped 
a laboratory at the Boston Rubber Shoe Co., Malden, 
Mass. It is believed that this concern was the first 
rubber company regularly to employ a chemist on its 
factory staff. 

In 1895 Mr. Norris transferred his activities to the 
mechanical rubber goods line as chemist for the 
Revere Rubber Co., Chelsea, Mass., and for 22 years 
was connected in chemical and superintending capa- 
cities with various rubber companies including The 
Gutta Percha & Rubber Mfg. Co., New York, N. Y.; 
The Canadian Rubber Co., Ltd., Montreal, P. Q., 
Canada; The Republic Rubber Co., Youngstown, O., 
and the New York Rubber Co., New York, N. Y. 
From 1917 he conducted a private practice as con- 
sulting rubber technologist and was technical editor 
of the INDIA RUBBER WORLD until he retired in 
1937. 











its own peculiar and legitimate uses, but also renders it 
a fit substitute for a variety of other substances where 
its use had not before been contemplated. . 

“A distinctive and singular feature in this discovery, 
and one that is deserving of special notice, is this, that 
heat, which is one of the two principal agents which pro- 
duce the desired result, melts every kind of caoutchouc at 
a comparatively very low temperature. The heat of the 
sun’s rays will melt them, while, with the presence of 
the other agent, that of sulphur, the great change is 
wrought in the caoutchouc, and the improvement is com- 
pleted, at the high temperature of nearly 300°.” 

Although very little practical compounding had been 
done a century ago, it is of interest to note the extent 
of Goodyear’s knowledge as is evidenced by the following 
from his own written observations :* 

“Tt is important to observe, first of all, that the sul- 
phur, lead or other articles that are compounded with 
the gum, should be pure, and free from acid, otherwise 
the gases that are generated in heating will cause the gum 
to blister; and when these substances, however pure, are 
compounded with dissolved gum, and especially with 
liquid cement, it should be used soon after it is mixed, 
and when the weather is very warm, or when it is kept 
in a warm room, within a day or two, otherwise it will 
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ferment, and cannot be vulcanized. Ignorance of these 
particulars nearly prevented, for a considerable time, any 
practical applications of the discovery of vulcanizing be- 
ing made by the inventor. Still greater caution is neces- 
sary when camphine or spirits of turpentine is used for 
dissolving the gum, for though it be obtained perfectly 
pure, yet if it is exposed to the atmosphere, or left to 
stand for a length of time, it becomes acid and unfit for 
dissolving gum-elastic. It was owing to this circum- 
stance that the first goods manufactured in the United 
States were much worse, and the losses were much 
greater, than they otherwise would have been; and a 
want of proper care with regard to these various particu- 
lars, was the cause of many accidents, and much loss to 
those persons who first engaged in the manufacture of 
vulcanized gum-elastic, especially when dissolved gum was 
used. 

“Gum-elastic can be readily mixed or combined with 
almost every other substance. It may be mixed with 
other gums, oils, coal-tar carbon, and with the earths 
and oxides, or pulverized metals and ores; and it can 
be combined with all fibrous substances, although it is 
not made like some of the gums, to adhere firmly to 
any smooth surface of metal or wood, or even to cloth. 
It is compounded in the manufacture with many of the 
above substances, for the purpose of obtaining particular 
advantages for special uses. Lampblack is often used to 
cause the gum to endure the effects of the sun and 
weather. Ground cork and other light substances are 
sometimes combined with gum, to increase the bulk and 
make the articles light. 

“Earths are used as color, for cheapness and to increase 
the weight of the fabric, as in the case of carpeting. 
Bitumen and resin are sometimes used to give the articles 
a finish or high lustre. Oxides of some of the metals 
are used in the manufacture; among these, white lead, 
and litharge are commonly preferred. From two to four 
ounces of either of these metals to the pound of gum, 
cause the articles, and particularly those that are thick 
or massive, to be more readily changed, or vulcanized, and 
more completely, or with greater uniformity. 

“In the process of vulcanizing, the sulphur is applied 
through the medium of heat, in different ways, for the 
manufacture of different articles or fabrics for different 
uses. It is sometimes mixed with the gum in the process 
of crushing or grinding the gum, in the proportion of 
half an ounce of sulphur to the pound of gum; at other 
times it is dusted upon the goods in the form of flour 
of sulphur, before the goods are placed in the heater, 
or oven; this is commonly done when the mixture contains 
white lead, or when the coat of gum is thin and the goods 
light, in which case the gum is more easily penetrated or 
impregnated with the sulphur, without its being mixed 
with the gum. 

“Another mode of applying the sulphur or impregnat- 
ing gum with it, is that of generating the sulphurous gas 
in the oven or heater which contains the goods, or of 
introducing it into the oven after it is generated.” 


Early Practice 


For a number of years following the discovery of vul- 
canization, rubber compounding was relatively simple be- 
cause the usage of rubber was very limited, being mostly 
for boots and shoes, weatherproof clothing, power trans- 
mission belting, water hose, pump valves, springs, and 
certain other mechanicals. Every rubber works super- 
intendent was his own compounder and devised the mix- 
ings for all stocks required in his products. The list 


of compounding ingredients relied upon were principally 
sulphur, white lead, litharge, zinc oxide, lampblack, iron 
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oxide, antimony sulphide, plaster of Paris, barytes, whit- 
ing, magnesia, lime, rosin, coal tar and palm oil. The 
prevailing color of rubber goods was gray or black. 

Rubber mixing formulae were held secret and carefully 
guarded, but more or less important data were in con- 
stant circulation from plant to plant generally without 
much benefit to competitors because of technical differ- 
ences in substitute ingredients and factory practices. 

The following formula was printed by William H. 
Herbert in the Mechanics Magazine (1856), London. 


ENGINE PacKING 





a Pounds 
MRT Gos ak ae Reale elas aa oes oe Roos 25 
Java rubber 5 
Zinc oxide .... 16 
EMPEY Sais ghia ORS os agtd final dale Oe eee eae ages 6 
China clay 3 
MM sao gad. 2b eee, odds Ee ae WE Owe hak E HRS 2 
RIG ae wionic «vag ecralaalaslow enna Ran welse tae ae 1% 

58% 


This, and similar mixings, were regarded by Herbert as 
suitable for making high-quality miechanicals. From the 
viewpoint of the consumer he regarded much of the com- 
pounding of his day as cheap adulteration. He gave 
warning that specific gravity should not be disregarded 
and said that all rubber goods made with pure unadul- 
terated rubber could be detected by their ability to float 
on water. Herbert added, “Any deviation from this is 
proof of some cheap stuff unfairly introduced.” As a 
matter of fact, specific gravity is not atriterion of quality 
in the case of rubber goods of any type\ 

The following belt friction formula of unknown date 
or origin was used by a leading American mechanical 
rubber goods concern now non-existent, but which was 
incorporated in 1838 and reputed to have followed closely 
the Goodyear tradition of mixing. 


Bett FRIcTION 


CRN OP NM IRREE 5:55.30 ns oc Sas on saee sane 
Assam rubber 7 
PER IIME Yee calsicuicls siete oe se siviacaie sem’ ares 10 
MMR ae Chics aa s0 g' wars sce ciasia ces 0:8 He canesee Keres 

Zinc oxide 
Whiting, 
ROE OBEN 5 oo. dos: 0 Sa wie. ce ecesie eed ccdreuae mele 
Sulphur 


The already expanding list of compounding ingredients 
was notably enlarged by the introduction of reclaim pro- 
duced by the Beverly Rubber Works, Beverly, Mass., 
under a patent issued to Hiram Hall, November 30, 
1858. Steadily perfected by subsequent improvements, 
reclaim made possible great economy through its substi- 
tution in part for high cost crude rubber, and it greatly 
aided in extending the industry into certain lines where 
requirements were such that new gum could be reduced 
to a minimum and even entirely eliminated if need be. 
For many years reclaims have been available in numerous 
grades which later were standardized in the essentials of 
quality and technical merit of plant laboratory control. 


Period of Expansion 


The year 1870 marked the beginning of a trend toward 
more diversified application of rubber and the establish- 
ment of new companies to manufacture products quite 
largely for industrial consumption. The greater variety 
in the characteristics then demanded of rubber goods 
necessitated new formulae or, in frequent instances, modi- 
fication of the old ones. This work was usually assumed 
by the factory superintendent who, in addition to his: 
responsibility for plant operation and the quality of the 
product, was increasingly giving attention to costs. Pound 
cost was the prime factor in compounding. It was a 
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common practice to change the formula to lower the cost 
or for use as alternates tor the regular ones in case of 
shortage of some component at the time of mixing. 

New mixings sometimes contained proportions of other 
mixing as individual ingredients. This resulted in a need- 
less complexity effectively eliminating control of quality 
and caused baffling freaks in the curing and aging of 
the goods. Very often the compounders, guided by rule 
of thumb experience, devised new stocks by the addition 
of ingredients to the gum on the mixing mill. The re- 
sults were certain to be “hit or mtiss,:’ and as a result 
many mill rooms were leaded with rejected stock which 
had to be disposed of at a loss. However workable stocks 
were the rule, and not infrequently outstanding successes 
were attained. 

The fermulae given below indicate the practice of 
American compounders in the manufacture of rubber 
boots and shoes fifty years ago. 


Suoe Upper (1889) 
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er eee 8 
Caucho ball 8 
Litharge . 5% 
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Lampbiack 1 
IIE Kann 5 chG5 cenirghaeak$ oaboueousaswss 4 
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50t8 
SuHoe Sorting (1889) 
Pounds 
PE he oa wk uae ieee eas ce kee kt becuse ea eken 6 
PPE: Fccktiteteghcuphandipebeascdeniscn’ 10 
NS PS ei Te ee ee ae 44 
I ee hl re i SRE eles ouaes Sim cs 13 
er OR eee 1 
RUM foto ta uk tA caus seas eb Serene ase 6 
ee ee ee 5 
PE ceib oad coeb abeeus Vd Rb eeaes eenkeee seks fs 
4675 


Pneumatic Tire Era 


Rule of thumb compounding was set aside in favor of 
laboratory control of stocks when construction and quality 
for engineering goods were specified by the government 
and the railways and results were checked by engineers. 
Specifications for air-brake hose were first proposed in 
1898. Rubber for tires began with its commercial appli- 
cation as “solids” on carriages in the “horse and buggy 
days”; then followed pneumatics on bicycles in the ’90s 
and on automobiles near the turn of the century. At that 
point trade in plantation rubber started, and the study of 
crude rubber itself began. 

Tire stocks of the present era, as is evidenced by ac- 
tual service records, have been devised with outstanding 
physical properties which have yielded astounding tread 
mileage and have made possible equally remarkable tire 
carcass construction. These results represent the current 
art in tire construction made possible by the resources now 
available to the compounder as the result of research by 
manufacturers of rubber chemicals, specialized compound- 
ing ingredients, vulcanizing control apparatus, and rubber 
working machinery in conjunction with the efforts of the 
modern laboratories installed by rubber companies. Com- 
pounding as a division of rubber technology will continue 
to aid the expansion of the industry and will promote 
the utilization of latex and the synthetic rubber-like ma- 
terials which now give great promise. 


Or THE MANY ARTICLES USED IN COMPOUNDING INDIA 
rubber no other is so important as whiting. It has been 
said, indeed, that the chalk-hill is the rubber-man’s best 
triend. INDIA RupBER WorLbD, March, 1890, p. 136. 





India Rubber World 


Rubber Processing Machinery 
(Continued from page 54) 


plant in Naugatuck, Conn., shortly after Goodyear ob- 
tained his patent on vulcanization in 1844. For some time 
afterward nearly every rubber manufacturing concern 
used the water wheel as a power unit. Mortise gears were 
utilized to obtain the required reductions in some installa- 
tions; in other instances where the speed of the water 
wheel was relatively slow, the wheel was directly con- 
nected to the line shaft. 

The rubber industry grew rapidly and increased power 
sources were needed. Steam was being utilized in large 
amounts for vulcanization, and as a logical result the 
steam engine was adopted for power purposes. 

Commenting on this, Goodyear* wrote, “There is, how- 
ever, one advantage in favor of steam for this, which 
does not exist in some other manufactures, which is the 
use in it af stean) extensively for other purposes besides 
the moving power, such as heating the callenders and 
grinders, vulcanizing and cleansing the goods, etc.”’ 

It is known that a steam engine was used in driving 
Hancock’s masticator in 1836, over 100 years ago. At 
the beginning of the twentieth century and continuing for 
several years thereafter, the most favored power source 
was a low speed Corliss engine attached to the line shaft 
for driving washers, mills, refiners, and calenders. In many 
cases there were ten or more machines on one main shaft. 

Electric power, universally utilized by the rubber in- 
dustry of today, was introduced to the rubber factory 
before the turn of the present century. In Great Britain 
electrical power was said to have been first used by the 
rubber industry in 1888 when the Leyland & Birmingham 
Co. installed current in its factory. Motor drives in 
this country are known to have been installed in isolated 
cases as far back as 1894. The reduction in the cost of 
electric current, which came with the organization of elec- 
tric power companies, led eventually to the general utiliza- 
tion of electric power. It was in the neighborhood of the 
year 1908 that the electric motor became well established 
in the rubber factory. 

With the introduction of this new power source it be- 
came necessary to develop special gears. The year 1902 
marked the introduction of the cut screw enclosed drives, 
and between 1909 and 1914 the next innovation in trans- 
mission took place—enclosed casings with built-in bear- 
ings; both gears and bearings were lubricated by a bath 
of oil. During this period the cut herringbone gear also 
came into use. Later developments were the Sykes gear 
in 1923 and the adaptation of anti-friction bearings for 
gear assemblies to heavy rubber machinery in 1930. 


Machinery's Contribution 


Although basic rubber processing machines have not 
changed fundamentally since they were originally intro- 
duced in the rubber factory, the improvements and refine- 
ments in design and construction which have been made 
through the years have materially benefited the industry. 
Utilizing modern engineering principles, machinery manu- 
facturers have been able to adapt their machines to pres- 
ent-day efficient production methods. Aside from those 
basic machines generally necessary to rubber manufacture, 
many specialized machines have been developed as the re 
quirements of the rubber industry grew. All of these 
mechanical developments have played a large part in the 
successful transformation of the rubber industry from one 
of largely hand method production into a highly mechan- 
ized and efficient industry. 


8 “Gum-Elastic.” Vol. I, p. 150, 1855. 














Vulcanization— 


A Century After Goodyear’s Discovery 


gy N 1834 rubber manufacture largely consisted of coating 

fabrics with softened crude rubber which was prepared 

from balls of “fine hard para.” This industry was 
more or less a failure because the rubber became soft and 
sticky in summer and set to a board-like rigidity in winter. 
Becoming aware of this problem at that time, Charles 
Goodyear determined to devote all his energy toward its 
solution. For more than four years he carried out innumer- 
able experiments trying to find some treatment which 
would make the rubber less sensitive toward temperature 
variations. Devoting to these experiments a very keen 
power of observation, Goodyear achieved final success early 
in 1839 when he noted that a mixture of rubber with 
sulphur and white lead charred and did not melt when 
heated to a high temperature, as rubber alone had always 
done. 

Hayward had previously been coating fabrics with rub- 
ber and sulphur dissolved in turpentine and exposing them 
to the sun in order to dry up and toughen the surfaces. 
Although this treatment was only superficial, knowledge 
of it had undoubtedly led Goodyear to experiment with 
mixtures of rubber and sulphur. Following his first im- 
portant observation early in 1839 many experiments in 
heating rubber compounds containing sulphur to high 
temperatures were carried out until he became certain 
that the rubber was changed to a state which was resistant 
to wide temperature changes. These experiments were con- 
tinued during the next few years in order to obtain satis- 
factory commercial products. The mill and calender in- 
vented by Chaffee were already available and were found 
to be indispensable for mixing and sheeting the compounds. 
Thus was the stage set for the successful development of 
the rubber industry which went ahead rapidly. 

Vulcanization was the term first chosen in England in 
1842 by Brockendon to describe the change brought about 
by heating rubber and sulphur. Later, however, in 1846, 
Alexander Parkes found that heat was unnecessary when 
the rubber was treated with sulphur chloride. Although 
this method of cold vulcanization has been limited to the 
treatment of thin films of rubber and proofed goods, it has 
occupied an important position in the development of the 
rubber industry. 

Not only was the vulcanization process successful in 
making rubber much less susceptible to temperature varia- 
tions, but fortunate indeed it was that vulcanization had 
other very important influences. Vulcanization changes 
the soft plastic rubber to a strong highly elastic product 
with good recovery under a wide temperature range. In 
comparison with crude rubber, the tensile strength, stiff- 
ness, and the resistance to tearing and abrasion are greatly 
enhanced. The swelling in solvents is also greatly de- 
creased. 

Other substances besides sulphur and sulphur chloride 
were subsequently found to produce this change to a 
limited extent, but throughout the past century sulphur 
still remains the one essential substance required to pro- 
duce the superior vulcanization effect. Sulphur vulcaniza- 
tion is also practiced in the case of the Buna rubbers 
introduced in recent years, and so it is that Goodyear’s 
discovery has been extended into the field of synthetics. 


1 Bell Telephone Laboratories, New York, N. Y. 
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A. R. Kemp’ 


The manufacture of ebonite (hard rubber) by heating 
rubber mixed with about one half its weight of sulphur 
also grew out of the discovery made by Charles Goodyear. 
In this case must be mentioned the work of Hancock in 
England, who noted the effect of heating rubber in molten 
sulphur, and of Nelson Goodyear, brother of Charles, who 
in 1851 patented the heating of mixtures of rubber and 
sulphur for long periods to form ebonite or vulcanite as 
it was then called. 


Advance in the Art 


Until recent years the materials and processes were not 
well understood or under proper control, and the quality 
of rubber goods was in consequence extremely variable. 
Some excellent rubber products, however, were made in 
those earlier years by experts in the field. For example, 
the author has examined rubber articles made more than 
forty years ago which are still serviceable even after use 
under outdoor conditions. In most of these cases the best 
quality wild Para rubber was employed with a moderate 
content of sulphur accelerated with litharge and com- 
pounded in well-balanced proportion with other suitable 
ingredients. Samples of rubber vulcanized with antimony 
sulphide also turned out to have excellent quality and 
long life, which led to a public demand for red rubber. 
For the most part, however, the quality of soft rubber 
suffered from the use of too much sulphur, poor control 
of vulcanization, and poor compounding practices resulting 
in manufactured goods which deteriorated quite rapidly 
and often were otherwise not suited for the service in- 
tended. 

The most important advance in vulcanization after 
Goodyear’s discovery was the introduction of organic 
accelerators, which was started in 1906 when George 
Oenslager discovered that aniline and other organic sub- 
stances accelerate the vulcanization of rubber. These sub- 
stances, now numbering hundreds of different organic 
compounds, when added in small amounts, greatly reduce 
the time of vulcanization, minimize the possibility of over- 
cure, and improve the service life of the product. This 
development has been of inestimable value, and that this 
took place when the automobile industry was starting its 
phenomenal expansion was fortunate indeed. 

Another very important advance came about fifteen 
years ago, with the introduction of antioxidants. These 
organic compounds are selected from several classes of 
organic derivatives and, when added in small amounts, 
serve to reduce the rate of atmospheric oxidation of rubber 
by a factor of four or five times. Since oxidation results 
in a complete loss of physical strength, the importance 
of this reduction in oxidation rate is apparent. Although 
the use of antioxidants is not a cure-all for poor com- 
pounding or improper vulcanization, it is serving to raise 
the general level of quality of rubber goods and extend 
the period of their useful life. 

A radical change in vulcanization technique was intro- 
duced several years ago in connection with the continuous 
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vulcanization of rubber covered wire. In this process highly 
accelerated rubber compounds have been developed which 
can be vulcanized in a fraction of a minute while the wire 
is traveling at high speeds from the insulating head 
through a long pipe under high steam pressures. Not only 
does this short cure produce a superior product, but this 
new process is also more economical and produces more 
uniform wire than the older processes of coiling on reels 
or in pans and vulcanizing for long periods in autoclaves. 
The rapid increase in the use of latex in recent years 
represents another important advance. The development in 
methods of shipping, compounding, and vulcanizing latex 
has created an important branch of the rubber industry 
with the possibilities of expansion only partly realized. 
Along with all of these important improvements in the 
quality of the soft vulcanized product numerous methods 
of testing and control have been developed and introduced 
to enable the manufacturer and consumer alike to be as- 
sured that the product will meet service requirements. 


Problem of Vulcanization 


It was not until the turn of the present century that 
scientific studies of the structure of rubber and the nature 
of vulcanization began in earnest. C. O. Weber at that 
time first postulated that rubber consisted of large mol- 
ecules made up of isoprene groups arranged in long chains. 
The X-ray diffraction pattern now furnishes proof for 
this structure. Weber was also first to show that vulcaniza- 
tion involved a chemical reaction of sulphur with the 
rubber. 

It often happens that technical processes are discovered 
which require years of scientific research to explain their 
mechanism fully. Such has certainly been the case in con- 
nection with the vulcanization of rubber, the mechanism 
of which has not been completely cleared up after a 
century. Theories attempting to explain the mechanism of 
vulcanization have been formulated by the score. In spite 
of the vast fund of scientific knowledge built upon the 
subject almost nothing is known regarding the changes 
occurring in chemical structure of the rubber molecules 
which account for the physical changes observed as the 
result of vulcanization. 

An acceptable explanation of the vulcanization effect 
must be accompanied with scientific data showing the exact 
nature of the rubber molecules and the chemical changes 
occurring during vulcanization which account for the phys- 
ical changes observed. It is not enough to state that vul- 
canization is the result of a chemical reaction of sulphur 
with the double bonds in the rubber molecule. 

The huge size of the rubber molecule makes it possible 
for a very small quantity of sulphur, oxygen, or other 
chemical agents to have profound effects on physical prop- 
erties. Rubber molecules contain hundreds of unsaturated 
carbon atoms each of which are points for chemical addi- 
tion and for chemical linkage with carbon atoms in adja- 
cent rubber molecules to form new molecules of still 
higher molecular weight and complexity. There are possi- 
bilities then of an almost infinite number of products and 
isomers with variations in quantity and position of the 
sulphur in the molecules to say nothing of the possible 
variations in the type of sulphur linkage involved. 

The fact that vulcanization of rubber with sulphur 
under various states of organic accelerator activation 
produces products having wide variations in physical 
properties is sufficient evidence to point to the complexity 
of the problem. 

It is also a well-known fact that the optimum physical 
properties result from various conditions of vulcanization 
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and from the chemical combination of quite different 
amounts of combined sulphur. This fact has been cited 
by some in favor of a physical theory of vulcanization. 
This argument carries very little weight when one con- 
siders the variations which exist in the chemical activation 
of the sulphur by various accelerators and the variations 
in the molecular weight of the rubber under various con- 
ditions of treatment. In view of these variables and those 
previously stated it is not wholly unexpected that dif- 
ferent quantities of combined sulphur are required to 
obtain the optimum physical change. As a matter of fact 
almost any variation in vulcanizing ingredients or in vul- 
canization treatment, to say nothing of variations in the 
crude rubber and its mastication, is reflected in the prop- 
erties of the vulcanizate. 

It has been held that vulcanization may result primarily 
from colloidal changes and that the chemical combination 
of sulphur is not the primary cause of vulcanization. It 
is true that in the vulcanization of milled rubber, a con- 
version of sol to gel takes place early in the process and 
that the gel on further vulcanization becomes firmer and 
stronger and exhibits reduced swelling. This change from 
sol to gel during vulcanization, however, is not a necessary 
part of vulcanization since in the case of latex vulcaniza- 
tion the rubber is largely in the gel state at the outset. 


Effect of Hydrocarbon Structure 


The problem of rubber hydrocarbon structure and the 
mechanism of elastic deformation as related to structure 
cannot be separated from the problem of vulcanization. 
The elasticity and strength of crude rubber appear 
to be due to the presence of huge hydrocarbon mol- 
ecules containing a thousand or more “isoprene” units, 

Ci 

* which are linked together in long 
CH,—C = CH—CH, 
chains by primary valence forces. The rubber molecule 
becomes decreasingly elastic and increasingly plastic as its 
molecular weight is lowered by oxidative breakdown. It 
becomes softer, more adhesive, and more soluble in or- 
ganic solvents as the molecular weight is lowered. Its 
maximum toughness and most perfect elasticity exist in 
the gel state. Except in the special case of latex vulcani- 
zation the crude rubber is made plastic by mastication on 
rolls or by other means. This process is known as break- 
ing down, and it is well named because the large sol and 
gel molecules in crude rubber are truly broken down 
through the effect of activated oxygen which chemically 
combines with and ruptures the long hydrocarbon chains, 
thereby reducing their average molecular weight to a 
fraction of their original value. The extent of this re- 
duction in molecular weight depends on the severity of 
the breakdown treatment. Well-plasticized rubber achieved 
by working the crude material on the ordinary laboratory 
milling rollers for about fifteen minutes has been found 
to contain molecules in a relatively narrow range of sizes 
with the average sized molecule containing about 500 
“isoprene” units as determined by its viscosity in hexane. 

When sulphur is added to this masticated rubber and 
the mixture heated, chemical combination of sulphur re- 
sulting in vulcanization occurs. It is known that proteins 
and amino acids naturally present in the crude rubber 
accelerate this effect, and if accelerators are added, the 
amount of. sulphur can be greatly reduced and vulcaniza- 
tion consummated in much less time. The physical result 
varies not only with the molecular state of the rubber 
before vulcanization, but with the nature and amount of 
the sulphur employed. Different accelerators produce dif- 
ferent physical effects in the same compound which leads 














October 1, 1939 


to the hypothesis that sulphur is converted by different 
accelerators to different states of activation and reacts 
with the rubber in various ways to produce these varia- 
tions in physical properties. 

The physical improvement upon vulcanization is great- 
est when the rubber has been broken down the least. 
Thus in latex vulcanization superior physical properties 
result. This fact points toward the hypothesis that active 
sulphur is the binding unit which ties together the rubber 
molecules as building blocks. The larger the molecules, 
the fewer will need to be the sulphur links to produce 
the unit and the stronger will be the resulting product. 

It may be helpful to theorize on the basis that sulphur 
links the rubber molecules together by reacting with the 
double bonds. This so-called cross-bond or cross-linking 
theory so prevalent today is attractive and may ultimately 
be proved to be the correct one. It must be admitted, 
however, that no one has yet been able to determine 
the exact location of the sulphur on the rubber molecule 
or to show the type of sulphur linkage which exists. Im- 
provement in X-ray technique, or the development of new 
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Fig. 1. Effect of Vulcanization with Tuads on Plasticity of 
Rubber (William Plastometer, 70° C.) 


physical and chemical methods of approach, is needed in 
this problem. 


Minimum Sulphur Required 


The sensitivity of plastic rubber containing 5% zinc 
oxide to change when vulcanized with varying amounts 
of tetramethyl thiuram disulphide (Tuads) for 20 min- 
utes at 142° C. is seen on the accompanying Figures 1, 
2, and 3. Measurable effects were obtained when as little 
as 0.2% accelerator was employed. During vulcanization 
one molecule of this accelerator splits off one atom or 
13.3% of highly active sulphur to combine with the 
rubber. It is seen from Figure 1 that the reaction of only 
0.027% of sulphur with the rubber starts the change 
known as vulcanization as is evidenced by the decrease in 
plasticity. It is seen from Figure 2 that gelation results 
from the use of 0.2% Tuads and that swelling in hexane 
is reduced to nearly its minimum value by the use of 
1.5% Tuads. The tensile strength starts to increase with 
the use of 0.4% Tuads corresponding to 0.053% active 
sulphur as is shown in Figure 3. Bruni and later Stevens 
found 0.15% combined sulphur was required to start vul- 
canization. It is also to be noted in Figure 3 that vulcan- 
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ization is practically complete when 2% Tuads was em- 
ployed or when 0.27% sulphur combines with the rubber. 
These values of combined sulphur are based on the 
assumption that all of the theoretical amount of sulphur 
released by the accelerator combines with the rubber. 
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In a plastic rubber where the average sized molecule 
contains about 500 isoprene groups, if the vulcanization 
reaction involves the proportion of one atom of sulphur 
reacting with one molecule of rubber either intra- or inter- 
molecularly, the required amount of sulphur would be 
0.1%. If one atom of sulphur reacted with two molecules 
of rubber, only 0.05% sulphur would be required. It is 
seen, therefore, that the amount of combined sulphur 
found by experiment to start vulcanization as measured 
by tensile strength compares quite well with the calculated 
amount on the basis of one sulphur atom reacting with 
two rubber molecules. In the case of ebonite it is known 
that the reaction requires the chemical combination of one 
atom of sulphur for each double bond yielding the prod- 
uct corresponding closely to (C;H,S)x. This, however, 
proves very little with regard to the nature of sulphur 
linkage in soft vulcanized rubber since the small quantity 
of sulphur required may react in various ways either 
intra- or intermolecularly and not influence the composi- 
tion of ebonite appreciably when the reaction is carried 
that far. 

In crude rubber which has been plasticized or other- 
wise broken down by oxidation the molecules contain a 
small quantity of combined oxygen which is likely to be 
located as end groups, possibly as hydroxyl. During vul- 
canization these groups may interact by condensation or 
they may influence the reaction of sulphur with the rub- 
ber or both. The possible effect of this combined oxygen 
has hitherto not been given consideration. 

The fact that rubber gels when reacted with only a few 
hundredths of a per cent. of active sulphur, may be taken 
to indicate that this sulphur reacts intermolecularly serv- 
ing to link together a number of rubber molecules to form 
a gel. Further reaction of sulphur with this gel may in- 
crease the number of linkages between the rubber mole- 
cules, thereby accounting for its greater strength and 
resistance to swelling. Sulphur may also react intra- 
molecularly as well as between separate molecules depend- 
ing upon its chemical activity. It is known, for example, 
that vulcanization of rubber with sulphur alone requires 
larger quantities of combined sulphur to produce a given 
change in physical properties than is the case with sulphur 
activated by accelerators. The weaker nature of the 
rubber-sulphur vulcanizate may be taken to indicate that 
a considerable part of the sulphur reacts intramolecularly 
and is not effective in cross linking and strengthening the 
rubber molecules. 

Sulphur may also react by substitution splitting off 
hydrogen sulphide; however, the existing evidence indi- 
cates that this reaction is of minor importance in vulcan- 
ization. Substitution occurs only to a very small extent in 
the formation of ebonite under proper conditions, but is 
increased by use of excess sulphur and increased tempera- 
ture as would be expected. 

_ Vulcanization of plastic chloroprene polymers by heat- 
ing them with a metal oxide brings about gelation as does 
vulcanization in the case of rubber with sulphur. Because 
sulphur is not required to vulcanize polychloroprene, some 
have concluded that sulphur plays no direct part in rubber 
vulcanization. This is taking a narrow view of vulcaniza- 
tion since active oxygen and other substances also vul- 
canize rubber and sulphur is also an aid in the vulcaniza- 
tion of polychloroprene. Although the thought is prevalent 
that the metal oxide functions as a polymerization agent, 
the nature of this reaction is apparently not fully under- 
stood. Since gelation occurs in vulcanizing Neoprene, a 
better understanding of the nature of gel formation in 
the vulcanization of unsaturated high polymers is of 
utmost importance in connection with the vulcanization 


process. 
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Theories of Elasticity 


Physicists have been active for many years attempting 
to explain the underlying mechanism of the high reversi- 
ble elasticity of rubber. The more recent views on the 
subject consider all substances possessing flexible main- 
valence chains as having reversible elasticity provided the 
proper temperature is selected where they become flexible. 
True rubber-like elasticity, however, is reserved for those 
long flexible chain molecules which may be linked together 
in a flexible network. The flexibility is believed to be the 
result of a high degree of freedom of rotation of the units 
around the normal carbon linkages. Recent theory states 
that rubber-like elasticity will be manifested only if the 
long-chain molecules possess sufficient internal mobility. 
In stretching rubber the long-chain molecules are alined 
in the direction of stretch, and in retraction the molecules 
rearrange in a random fashion. Rubber elasticity has been 
shown to be analogous to the elasticity of a gas on the 
basis of thermodynamic considerations. 

Helpful as are the various physical theories of elasticity 
and vulcanization, there is great need of more convincing 
experimental evidence for their support. Details are now 
lacking as, for example, when speaking of long chain 
molecules, one immediately wants to know “how long?” 
Also present methods do not enable one to distinguish 
adequately between the effect of primary valence and 
van der Waal forces in high polymers. 

Plasticized crude rubber showing very little elasticity 
may contain molecules with 500 or more isoprene units 
on the basis of viscosity molecular weight data. Gutta 
percha hydrocarbon and certain high polymeric esters and 
amids become plastic or liquid in a narrow temperature 
range and do not show the high reversible elasticity at any 
temperature. Gel rubber in crude rubber with a molecular 
weight believed to be in excess of 200,000 resembles well 
vulcanized rubber as regards high reversible elasticity. 
When this gel rubber is broken down to sol by oxidation, 
high reversible elasticity is retained at an average mole- 
cular weight ranging from about 200,000 to 100,000. As 
breakdown proceeds and the molecular weight drops below 
100,000, the rubber becomes increasingly plastic and de- 
creasingly elastic. Another case where molecular weight 
appears to be a major factor in determining properties 
is in the case of the chemically saturated rubber-like 
polymer prepared from isobutylene, which shows increas- 
ing elasticity as its molecular weight increases. Like 
rubber hydrocarbon, it shows excellent reversible elasticity 
at average molecular weights of 200,000 or higher. 

Substances showing high reversible elasticity are highly 
amorphous and they lose their elasticity to the extent 
they become crystalline. The crystalline nature and low 
elasticity of frozen crude rubber and of gutta percha 
hydrocarbon at ordinary temperature are cases in point. 
In the amorphous condition the association forces between 
the long fiber molecules are so low as to offer little re- 
straint to their elongation or alinement and to their retrac- 
tion. This view requires, of course, that the molecules are 
curled or folded in the unstressed state. 

The view may be taken that in elastic linear polymers 
the restraining forces at high elongation originate from 
the resistance to shear or slippage between the long chains. 
As the molecular weight increases, the shearing resistance 
increases proportionately which explains the higher modu- 
lus and lower plasticity of gel rubber as compared with 
sol as well as the properties of polyisobutylene as mole- 
cular weight increases. The decrease in association forces, 
when rubber is moderately heated, serves also to explain 

(Continued on page 88) 














The Rubber Industry Abroad 


Fifty Years Ago 


OR several decades after 1736, the year in which de 

la Condamine made his first report on rubber, France 

was in the forefront in investigating it. Infected by 

de la Condamine’s enthusiasm, Macquer, Herissant, and 

others examined and tested the new material, calling on 

all the knowledge and experience gained in other fields. 

They succeeded in dissolving the rubber in ether, turpen- 

tine, etc., and producing thin elastic skins as well as thin 

rubber tubes for laboratory apparatus, and bougies, cathe- 
ters, and probes for surgical purposes. 

Berniaud, seeing among the curiosities of the Duc de 
Chaulnes a small piece of a flexible reddish substance, 
said to be Chinese gum elastic, immediately got the idea 
of coloring rubber, and succeeded, too, by kneading colors 
into the rubber, in obtaining both red and green samples. 
Fourcroy, with the help of Vauquelin, attempted a com- 
plete analysis of latex, and it appears that he detected the 
presence of certain sugars in the latex. The material 
he had to handle was obtained from places as far apart as 
the island of Reunion in the Indian Ocean, and Brazil, 
and when received, it was in a high state of decomposi- 
tion. He advised the addition of an alkali to future ship- 
ments of latex. Grossart discovered, among other things, 
the property of rubber to adhere to itself and made tubes 
and the like by causing rubber strips to be slightly soft- 
ened by brief immersion in suitable media, then rolling 
them around mandrels and applying pressure. 

All this and more was accomplished before the end of 
the eighteenth century, and we see the germs of what 
may perhaps be called the oldest branch of rubber manu- 
facture in Europe, the production of surgical goods. But 
it was not until the British began to take rubber seriously 
that the foundations of a regular rubber industry were 
laid. However these foundations would not have proved 
very secure had not first Goodyear in America and later 
Hancock in England discovered vulcanization—more than 
100 years after de la Condamine made his original 
report—and thereby given strength: and stability to the 
industry as well as to the articles it produced. 

Having spread to England about 1790, interest in the 
utilization of rubber was at first chiefly confined to the 
production of surgeon’s probes and erasers. At the same 
time numerous attempts were made to perfect a spreading 
solution for waterproofing fabric, but for a long time 
no success was had. 

When Hancock turned from his mechanic’s tools to 
rubber, he began by making erasers, but he early realized 
the wider possibilities of the new material and soon em- 
barked on that astonishing list of discoveries and inven- 
tions which have earned for him in England and the 
Continent the name of “Father of the Rubber Industry.” 

The interdependence and interaction of human advances 
can hardly be better illustrated than by the course of the 
development of the rubber industry. After the first steps 
toward the solution of the scientific problems of rubber 
had been taken with much success by the French, and 
some of the possibilities of the new material revealed, the 
British, or rather Hancock, devised the most practical 
means at the time to realize these possibilities. Not ten 


years after he had started his own factory, Hancock went 
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to France, installed his newly perfected machinery for 
Rattier & Guibal at St. Denis, and instructed the firm in 
its use for producing blocks of rubber, solutions for 
rubberized fabrics, and balls. And so, in 1828, the French 
rubber industry got its real start through an Englishman. 

It was about this time, too, that the manufacture of 
rubber goods was being introduced into Germany, Hol- 
land, and Russia. For in 1828, J. N. Riethoffer took out 
an Austrian patent, and Francois Fonrobert obtained a 
German patent, for producing durable rubber thread by 
covering unvulcanized cut thread with wool, silk, or linen 
yarn. In 1829 Fonrobert erected the first German factory 
for producing elastic fabric in Berlin. Again in 1828, the 
Dutch chemist Jan van Geuns was experimenting with 
rubber in the town of Haarlem and by 1837 was making 
water hose not only for the Dutch navy, but also for ex- 
port, among other countries, to Russia. Attempts have 
been made to show that van Geuns anticipated Goodyear 
and Hancock in discovering the beneficial effect of sulphur 
in rubber. It is claimed that he utilized the observation 
made by the German, Friedrich Ludersdorff, around 1830 
that a film of rubber made from a solution of rubber in 
sulphured spirits of turpentine was not sticky. 

Finally around 1830, or soon after, Henry Kirstein, 
evidently a German, opened the first rubber factory in 
Russia at St. Petersburg, now Leningrad. 

The interest in rubber and rubber manufacture was 
therefore fairly widespread in Europe even before the 
discovery of vulcanization. But the progress made so far, 
surprising enough when the difficulties and disappoint- 
ments that beset the early manufacturers are considered, 
received its real stimulus after Goodyear in 1839 and 
Hancock in 1843 had made their revolutionary discovery 
which at once put the industry on an entirely new basis. 

In the next fifty years after vulcanization was discov- 
ered the industry progressed to new heights. There seems 
to have been no end to the curiosity about rubber or to 
the enterprise displayed in finding new applications, many 
of which, to be sure, were more curious and ingenious 
than useful. Manufacture had meantime spread also to 
Belgium, Spain, and Italy; outside of Europe, even far- 
off Japan began to make the first fumbling attempts at 
manipulating the raw material of infinite uses. Rubber 
goods were bought and used from one end of the globe to 
the other. Rubber footwear from America was bought 
by China at least three decades before 1889. 


Great Britain 


Looking back at the rubber industry as it was outside 
of America 50 years ago, we find Great Britain still in 
the lead. The pioneers of the industry had built solidly 
and well, and many of the rubber companies operating at 
that time are still in existence today. The five oldest had 
already passed the half century mark and are therefore 
now more than 100 years old. 


Pre-Vulcanization Period 


The Nestor of them all is James Lyne Hancock, Ltd., 
whose origins go back to 1820 when Thomas Hancock 
first opened a small shop for working rubber and in the 
same year took out his first patent. This was for “an 
improvement in the application of a certain material to 
various articles of dress, that the same may be rendered 
more elastic.” From raw rubber he had cut thin strips | 
that were to be sewn into garters, wrists for gloves, and 
other apparel to make them fit better. It was this appli- 
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cation for rubber which may be said to have directed his 
inventive course, for it was the wish to utilize the waste 
left after cutting the strips that led to the invention of 
the masticator in 1820. After that one discovery brought 
the next, and one invention followed the other, until Han- 
cock had designed masticating, mixing, cutting and spread- 
ing machines as well as presses for making rubber blocks, 
climaxing all this by his independent discovery of vulcan- 
ization. Long before this last event, he was producing 
a wider variety of goods than any other manufacturer of 
his day. Obtaining a license from Macintosh to use the 
latter's new method of making solutions for waterproofing 
fabrics, he proceeded to make inflatable air-beds, besides 
waterproof garments. The first air-beds had only one 
chamber, and after they had been inflated, anyone trying 
to rest on them, rolled off. But he solved the difficulty 
by constructing his air-beds with several narrow cham- 
bers, as is still done today. About 1826 he was making 
hose pipe for brewers. After he had capped all his previ- 
ous inventions by finding out in 1843 how to improve 
rubber by vulcanizing it, the list of his products grew 
astonishingly, until in 1857 it also included balls, bands, 
tubing, fire hose, door springs, various small mechanical 
goods, footwear for special factory purposes, solid tires, 
and inflatable tires. There is no evidence as to whether or 
not these pneumatic tires were made according to Thom- 
son’s patent of 1845, or is it definitely known that any 
vehicle actually ran on them. 

Hancock was also the first, in 1855, to suggest starting 
rubber plantations in the Far East and to discuss the 
matter with Sir William Hooker, the director of Kew 
Gardens, who began to take up the matter around 1859. 

The firm established by Hancock in 1820 and later 
known as James Lyne Hancock, Ltd., remained in the 
family until 1935 when it was acquired by the British 
Tire & Rubber Co., Ltd., of which it is now a subsidiary. 

The second oldest British firm, Chas. Macintosh & Co., 
Ltd., now associated with Dunlop Rubber Co., Ltd., was 
founded in 1823 by Charles Macintosh, a Glasgow chem- 
ist whose business had criginally been that of manufac- 
turing dyes and mordants, but who became interested in 
the problem of waterproofing fabrics. After many years 
of experimentation he discovered the value of coal tar 
naphtha as a solvent for rubber and developed his method 
of making waterproof garments and other articles by 
spreading a rubber solution between two layers of cloth, a 
process which he patented in 1823. Although the process 
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gave results superior to any hitherto obtained and was 
considerably improved within the next few years by mas- 
tication of the rubber on Hancock’s machine before be- 
ing dissolved and by the application of the solution by 
means of Hancock’s newly designed spreader, yet the 
products suffered more or less from the same defects as 
other goods manufactured at the time. They also became 
tacky in warm weather and hard in the cold; these trou- 
bles were ended only by the discovery of vulcanization. 

David Moseley & Sons, Ltd., founded in 1833, also 
started the production of waterproof fabrics. Today the 
firm makes a wide variety of goods including tires, mat- 
tresses, hose, molded goods, waterproof garments, etc. 

Finally, following closely upon each other, came the 
establishment of the firms now known as P. B. Cow & 
Co., started in 1836, and William Warne & Co., Ltd., 
begun in 1837 as The London Caoutchouc Co., and, then 
as now, specialized in mechanical and surgical goods, al- 
though the range of goods today is much wider. 


Early Post-Vulcanization Days 


For several years after the discovery of vulcanization 
the patent situation apparently restricted the number of 
new enterprises, just as the difficulties of rubber manu- 
facture had done in pre-vulcanization days, for the group 
of companies that ranks next in point of seniority is a 
considerably younger one than the first. 

But meantime the advances in engineering, communi- 
cations, and industry in general, were opening up new 
fields for rubber and also bringing to the attention of 
rubber manufacturers new materials including gutta 
percha and balata. Accordingly the products of these 
younger companies showed greater diversity. On the 
other hand, after Alexander Parkes discovered the cold- 
cure process in 1846, there was greater interest than ever 
in the first favorite of British rubber men, proofed fab- 
rics, and this type of goods became and remained for a 
long time practically a British monopoly. Rubberized 
fabrics, therefore, continued for years to be the starting 
point of many of the younger firms. 

One of the best-known firms—internationally as well as 
nationally—The India Rubber Gutta-Percha & Telegraph 
Works, Ltd., (now controlled by the British Tire & Rub- 
ber Co., Ltd.) began in this way. The outfitters, S. W. 
Silver & Co., operated a small waterproofing works at 
Greenwich. In 1852 the factory was transferred to a 
new location and prospered to such an extent as to draw a 
large number of residents, and eventually the district be- 
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came known as Silvertown, a name now familiar every- 
where because of the rubber goods made there. The com- 
pany was incorporated in 1864, under the title Silver’s 
India Rubber Works & Telegraph Cable Co., Ltd. 

Another firm started in those days in much the same 
way, J. Mandleberg & Co., founded in 1850, manufactures 
rainproof garments and rubber-proofed piece goods. 

Illustrative of the new trend, was the firm of George 
Spencer & Co., formed in 1851 to manufacture rubber 
springs for railways according to patents taken out by 
George Spencer. The firm was still working under this 
name in 1889, for it was not until 1891 that it amalga- 
mated with Stephen Moulton & Co., which had been 
founded in 1848 by Stephen Moulton—one time English 
agent for Charles Goodyear—and the present well-known 
firm of George Spencer, Moulton & Co., was formed. 
The company still specializes in the same type of goods. 

The Nortn British Rubber Co, is another example of 
the widening sphere of rubber. Encouraged by the rapidly 
growing foreign demand for American rubber footwear, 
an American, Henry Lee Norris, of the firm of James 
Bishop & Co., New York, decided to establish a footwear 
factory in Britain. Owing to the patent situation, he 
started in Scotland in 1855 instead of England as he had 
originally planned, and in 1856 the first British factory to 
produce rubber footwear under the Goodyear patent was 
registered. It was known as the North British Rubber 
Co., Norris & Co., and the first directors were Henry 
Lee Norris (managing director) Spencer Thomas Parma- 
lee, William Judson, Benjamin Franklin Breeden, Chris- 
topher Meyer, James Bishop, James A. Williamson, and 
John Ross Ford. In 1865 the American shareholders sold 
their interests to various Scottish shareholders, and Scot- 
tish directors were elected to the board. Rubber boots and 
shoes were at first the only products, but three years later 
belting, packing and other mechanicals were added, and 
still later waterproof clothing, thus reversing the more 
usual procedure of companies at the time which started 
with waterproof products and then went on to manufac- 
ture other rubber lines. The firm appears to have pros- 
pered from the outset and by 1868 was employing 600 
workers and making a large variety of goods. It is not 
quite 50 years since W. E. Bartlett, managing director 
of the firm at the time, invented the type of detachable 
tire that became known as the Clincher. 

Another important firm that was well-established 50 
years ago was the Leyland Rubber Co., at present well- 
known as the Leyland & Birmingham Rubber Co., Ltd. 
Its origin goes back to 1862 when James Quinn started a 
small factory for weaving canvas hose at Leyland, near 
Preston, and soon afterward began manufacturing rubber 
goods on a small scale. The undertaking prospered and 
grew rapidly. In 1898 it merged with the Birmingham 
Rubber Co. and the Stanley Morrison Co. to form the 
firm under the name by which it is now known. 

Among the firms established in the ’70s and still surviv- 
ing today is J. J. Franklin & Sons, Ltd., founded in 1870 
to make surgical goods from cut sheet. The firm has 
added druggists’ sundries, bathing accessories, toys, etc. 

The Northern Rubber Co., Ltd., at present well-known 
producer of mechanical rubber goods and waterproofed 
and air-proofed piece goods and garments, was established 
a year later. The Victoria Rubber Co., founded in 1879, 
now specializes in proofed fabric for all purposes, printers’ 
rollers, and offset blankets. 


Activities in the Eighties 


By 1880 a great many new uses had been found for 
rubber; not all of these applications proved immediately 
practicable. Some were to lie dormant for many years, 
as rubber paving, which was first used in 1870 on the 
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road under the St. Pancras Hotel, but was disregarded 
for several decades. The full possibilities of others, as 
tires, were yet te be revealed. Bicycles had already been 
introduced into England from France around 1870, but 
were still fitted with solid tires and were used almost 
exclusively by athletes. But the development of general 
industry and the growing familiarity with the virtues of 
rubber were constantly expanding its field. One of the 
very latest directions frcm which an increased demand 
for rubber was coming was the electrical industry. Edison 
had just perfected the incandescent lamp which served to 
stimulate interest in rubber insulations for wires and 
cables. A similar situation was created by the telephone. 

The growth of the rubber industry as a whole is illus- 
trated by the fact that world rubber consumption in 1850 
was only 1,467 long tons, mostly from Brazil, and in 1880 
was 12,730 tons. Two-thirds of the latter amount was 
supplied by Brazil; and the rest, in practically equal 
shares, by other South American countries and by Africa, 
an increasing source of raw rubber. 

The rubber industry in England had by now become 
important enough to require a special trade paper, and in 
1884, the first issue of a paper of this kind, The India 
Rubber Journal, a monthly publication, appeared. About 
the same time several new rubber factories were estab- 
lished. Among those still in existence are: James Walker 
& Co., Ltd., (1884) manufacturer of packing and me- 
chanical rubber goods; Dermatine, Ltd., (1884), also 
manufacturing packing, in addition to hose and belting; 
the Avon India Rubber Co., Ltd., (1885) later prominent 
as producers of tires of all kinds, flooring, mechanical 
goods, sporting goods, etc.; and finally, the Reliance Rub- 
ber Co., (1889). 

Toward the end of that same year, or to be more ex- 
act, in November, 1889, was formed in Belfast, Ireland, 
a company that was named the Pneumatic Tire & Booth’s 
Cycle Agency, Ltd., which had just bought the patents 
for Dunlop’s pneumatic tires. It is not necessary to go 
into the details of the phenomenal rise of the company 
that was to become world-famous as the Dunlop Rubber 
Co., as these are already well known. In addition to the 
Chas. Macintosh Co., Ltd., the present subsidiaries of the 
Dunlop company include the New Liverpool Co., which 
was established in 1859 to manufacture rubber footwear 
and was one of the earliest in this field in Britain. 


Use of Gutta Percha and Balata 


Land and submarine telegraphy became commercial 
propositions about the middle of the nineteenth century, 
and from the outset rubber and gutta percha were used for 
insulation purposes. Gutta percha, which had been intro- 
duced into England about 1843, was the preferred material 
until the further development of uses of electricity after 
1880 increased the demand for rubber insulations. How- 
ever submarine cables continued to employ gutta percha. 
Two British companies that had collaborated in the manu- 
facture of gutta-percha insulated submarine cables almost 
as soon as these became successful were the Gutta Percha 
Co. and Glass Elliott & Co. In 1864 the two firms 
merged and formed the Telegraph, Construction & Main- 
tenance Co., Ltd. Of much more recent development is 
the British Insulated & Helsby Cables, Ltd., which also 
was formed after the amalgamation of two older com- 
panies, the Telegraph Mfg. Co., founded in 1886, and 
the British Insulated Wire Co., established in 1890. 


In its early days gutta percha was used for a great ' 


variety of different purposes, among which was belting. 
But, for this use it gave way to balata. One of the most 
successful manufacturers of this type of belting in Eng- 
land is the firm of R. & J. Dick, founded in 1846. More 
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than 50 years ago it had already started to make its 
now widely known balata belting. 


Germany 


In the early years of its development the rubber in- 
dustry in Germany, as elsewhere, drew heavily on 
England, and to a smaller extent on America, for in- 
formation and guidance regarding methods and factory 
practice. A number of the older rubber manufacturers 
started as agents handling English rubber goods, then 
undertook to complete some partly finished article and 
by degrees became independent rubber manufacturers. 
Until about the end of the last century German manufac- 
turers of machinery for the rubber industry advertised 
that their products were made in exact accordance with 
English and American design and process. Fifty years 
ago, Germans had just begun technological and scientific 
development in the rubber trade. 

German sources usually credit Francois Fonrobert with 
having laid the basis for a German rubber industry when 
about 1829 he opened a factory near Berlin for making 
elastic webbing. Around 1828, it is said, he in Germany, 
and J. N. Reithoffer in Austria, obtained patents for 
making covered rubber thread. The firm of Frangois 
Fonrobert was moved to Finsterwalde in 1882 and now 
makes soft rubber goods and rubberized fabrics. 

Further progress of the rubber industry seems to have 
been practically at a standstill until after the discovery 
of vulcanization, but in the next 20 years following that 
event several firms were established which are now among 
the leaders in the local industry. One of the oldest of 
these is the Kolnische Gummifaden-Fabrik vormals Ferd. 
Kohlstadt & Co., founded in 1843, which makes rubber 
thread and elastic goods. H. Rost began in 1848 to manu- 
facture rubber surgical goods, but about 50 years ago 
abandoned. this for the production of gutta percha and 
balata articles. In the last few years this firm has devel- 
oped a synthetic material with gutta-percha-like qualities, 
known as Guttasyn. A branch of the rubber footwear 
firm established in France by the American, Hiram Hutch- 
inson, was started in Mannheim in 1850, and this com- 
pany, Gummiwerk Hutchinson, is still affiliated with the 
parent concern in France. 

The manufacture of hard rubber was introduced into 
Germany about 1856 by the New York-Hamburger Gum- 
miwaren Compagnie, and in the same year the well-known 
Harburger Gummiwaren Fabrik, Phoenix A.G., was 
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founded. The Rheinische Gummiwarenfabrik Franz 
Clouth A.G. was started in 1862, and a year later Pahl, 
Dortmunder Gummiwaren-Fabrik Wilhelm Pahl. The 
heads of both of these firms later played important parts 
in the development of the German rubber industry. 

By 1868 there were in Germany 36 rubber factories 
employing 1,788 persons. After the various German 
states had been united in 1871 to form the German Em- 
pire, industry in general began to develop on a hitherto 
unknown scale, and the rubber branch also moved ahead 
rapidly. At this time several companies were started 
which were to become among the largest and most im- 
portant in the industry, as the Metzeler Gummiwerke 
A.G. (1871) and most famous of all, the Continental 
Gummiwerke A.G. (1871). The remarkable growth of 
the rubber industry at this period is illustrated by the 
fact that by 1875 there were 111 rubber factories employ- 
ing 5,495 persons, an increase of over 300% in both the 
number of establishments and workers in a period of 
seven years. 

The expansion of the ’70s continued through the fol- 
lowing decade, and in 1889, Germany was importing 
around 4,000 metric tons of raw rubber and gutta percha 
and exporting about the same amount of rubber manu- 
factures. These included 1,850 metric tons of soft rub- 
ber goods, of which about half were partly finished, 466 
tons of hard rubber goods, 416 tons of toys, 303 tons of 
rubberized and elastic fabrics, 34 tons of elastic webbings 
as well as 142 tons of rubber-coated hose, belting, and 
wagon covers. In the fiscal year 1888/89 Germany ex- 
ported to America rubber goods to a value of $168,309, 
but took in exchange American rubber manufactures rep- 
resenting a value of only $90,835. 

By 1889 the Gummi-Zeitung had been in existence three 
years, having been started on October 1, 1886. This was 
the second trade paper in the world to serve the rubber 
manufacturing industry. 


France 


It is interesting to compare the tireless curiosity of 
the French investigators in the earliest days of rubber 
and the apparent lack of interest shown later. Where the 
French had first led, they were after a time content to 
follow, and the development of the French rubber manu- 
facturing industry was largely indebted to foreign meth- 
ods and even foreign enterprise. 

When the first French rubber factory was established 
in 1828 by Rattier & Guibal, it was with the aid of 
Hancock; when the firm of Barbier & Daubree was 
started in 1832, it was at the suggestion of the latter’s 
British wife, a niece of Macintosh, who in the begin- 
ning even helped to run the enterprise. It was an Amer- 
ican, Hiram Hutchinson, who in 1849 started the firm 
now widely known as Etablissements Hutchinson and 
introduced the manufacture of rubber footwear to Fu- 
rope. An Englishman had to be brought over by Tor- 
rilhon (now Société Nouvelle des Etablissements Tor- 
rilhon) when he decided in 1850 to start the manufacture 
of rubber-surfaced fabrics for rainproof garments and 
the like, for no one in France at that time knew how 
to make the black, rubber-coated fabrics that were among 
the Macintosh specialties. Felix Berguerand, who in 
1855 founded the firm at present known as F. Bergue- 
rand et Cie., introduced from England the manufacture 
of cut sheet. ; 

However, if foreign method and foreign enterprise 
were important factors in the early development of the 
French rubber industry, French taste, initiative, and cour- 
age were not lacking to continue along the lines laid 
out and to expand beyond anything originally planned. 
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Rattier & Guibal began by making chiefly balls accord- 
ing to a process developed by Hancock. But soon they 
added elastic webbing for garters and suspenders. The 
French claim that they originated the elastic webbing 
industry, and according to Dubosc,’ elasticity in garments 
was hitherto achieved by means of fine brass spiral 
springs. In the case of suspenders, these springs were 
encased in soft leather and attached at the ends, In 
1826 a Frenchman, Antheaume, thought of making elas- 
tic suspenders by weaving fabric in a special manner so 
that the springs could be inserted in the fabric after 
which he invented a special loom for the purpose. He 
did not patent his process, and it was soon widely copied. 
Rattier & Guibal decided to improve on it and substitute 
rubber thread for the wire springs. Hitherto rubber 
thread had been made by cutting blocks of rubber first 
into sheets, then into narrow strips. The thread obtained 
in this way was short, but as the rubber was unvulcan- 
ized, it was comparatively easy to join the ends and 
make longer lengths. About 1829, Rattier & Guibal de- 
vised a simpler and more efficient method of obtaining 
long lengths of rubber thread. According to a report 
on the subject issued at the time by the Société d’encou- 
ragement pour I’industrie nationale, the hollow, pear- 
shaped forms in which raw rubber was received from 
Brazil in those days were first dilated and cut into two 
hemispheres, which were flattened and cut spirally into 
ribbons, which were again cut to the required degree of 
fineness. These threads were then covered with cotton, 
wool; or silk and the covered thread woven into elastic 
fabrics. The firm obtained a patent for this process on 
March 31, 1830. The French also claim that this method 
of making thread and elastic webbing spread to Austria, 
England, and the United States. However it was not 
until more than a decade later, when vulcanization was 
introduced, that elastic webbings became successful. 

Rattier & Guibal appear to have separated in 1835. 
‘Guibal left no successor when he died, but the business 
left by Rattier eventually in 1882 passed into the hands 
of the Société générales des Teléphones, at present So- 
ciété Industrielle des Teléphones. Recently this firm 
made a separate company of its rubber section, Le Ca- 
outchouc S.I.T., with a capital of 30,000,000 francs. 

The firm started by Barbier and Daubree passed 


1“Encyclopedie du Caoutchouc et des Industries qui s’y rattachent,’’ pp. 
-445-46. 
2Ibid., pp. 423, 424, 426. 
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through several hands before it was eventually acquired 


by the Michelin brothers and became world-renowned. 


Hiram Hutchinson’s business remained in American 
hands until 1898 when it was bought by French interests 
and reorganized as Société des Etablissements Hutchinson, 
now a leader in the French rubber industry. 

Several other companies which were started between 
1850 and 1889, still survive. The “Dynamic,” founded in 
1851 by Lejeune, Chapel & Cie., changed hands twice 
before it received its present name and organization. 
Technical and electrical goods, tires, and tubes are the 
chief products. 

Maurel Freres & Cie., founded in 1853, makes rubber- 
ized fabrics and apparel. Rollin et Cie. (1854) special- 
izes in belting and mechanical goods. Schoenfeld Freres 
(1854) specializes in molded goods. This company was 
among the first to use cut sheet and for a time was the 
only firm in France making transparent dipped goods. 
Victor le Renard & Fils (1858) makes all kinds of soft 
and hard rubber mechanical goods. Bognier et Burnet 
(1887) started by producing toys, dolls, and balloons 
and later added all kinds of surgical goods made from 
cut sheet. The firm still features unworked cut sheet 
among its products. 

P, Lacollonge, who in 1882 founded the concern that 
bears his name, early became interested in the problem 
of attaching hard rubber to metal. In 1885 he made 
the first hard-rubber lined drums and tanks for trans- 
porting hydrochloric acid, thus permitting acids to be 
handled in bulk for the first time. He used sheets of 
rubber, plain or reenforced with wire gauze to line the 
containers, and to insure better union of rubber to metal 
made holes through the latter through which passed hard 
rubber plugs held in place on the outside by appropriate 
rings. In 1886 the method was improved; the lining 
consisted of a layer of rubber specially prepared to ad- 
here well to metal and another layer having special acid 
resisting qualities, with a sheet of thin metal gauze be- 
tween the two layers, the whole being united by strong 
pressure. Later he applied his process to a great many 
metal surfaces. 

The firm established in 1884 by Victor Thillier to 
manufacture surgical goods was taken over in 1897 by 
P. Viault, who established the existing firm of that name. 

Finally mention may be made of Etablissements Wat- 
telez et Cie., founded in 1885, and now the largest re- 
claimer of rubber in Europe. 

The French rubber industry which in 1828 counted but 
a single factory had 45 factories in 1860. This number 
it is claimed increased to 160 by 1875, but curiously 
enough this is also the number said to be operating in 
France in 1900. Consumption of raw rubber was three 
metric tons in 1827; this rose to 1,250 metric tons in 
1870 and to 2,500 in 1890. The value of the output of 
the French rubber factories in 1889 was estimated at 


75,000,000 francs. 
Italy 


Apart from a brief interest in rubber shown by in- 
dividual investigators in the latter part of the eighteenth 
century, Italians did not appear to have occupied them- 
selves much with rubber until after the middle of the 
nineteenth century. According to Dubosc,? Cavallo, an 
Italian chemist, was in London about 1780 studying the 
problem of dissolving rubber with Winch, who was fol- 


lowing Macquer’s experiments. Cavallo conceived the ‘ 


idea of making smooth rubber tubes of uniform thick- 
ness by repeatedly dipping clay molds into a rubber solu- 
tion. The same authority states that Fabroni, a well- 
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known Italian road engineer of his day, who was also 
interested in chemistry, tried to discover a cheap solvent 
for rubber and succeeded in 1791 in dissolving rubber in 
petroleum. This was a little known material at the time, 
and Fabroni obviously did nothing more with his discovery. 

The Italian rubber industry was really started in 1872, 
when the young engineer, G. B. Pirelli, opened a rubber 
factory at Milan. For over 20 years this was the only 
rubber factory in all Italy. The company founded by 
young Pirelli has become known as one of the leaders 
in Europe, and the research work done in its laboratories 
is today appreciated by rubber chemists the world over. 


Netherlands 


3ordering on Germany, practically next door to France 
and close to England, the Netherlands is peculiarly well 
situated to become acquainted early with the latest foreign 
developments in science end industry. It is not surprising 
that the tiny kingdom socn learned about rubber and that 
curiosity about the puzzling material spread there. In 
1828 a Dutch chemist, Jan van Geuns, began to experi- 
ment with rubber and started the first rubber factory 
in the country. The claims made for him that he was actu- 
ally the first to produce rubber goods improved by sulphur 
have already been mentioned. Whatever the foundations 
for these claims, the fact remains that he produced water 
hose of sufficiently good quality to be able to export it. 
By 1839 he had to expand his works; in 1841 he took a 
partner to whom he handed over the management of 
the business in 1847. The firm was acquired by Allard 
Merens in 1876, who later was joined by his brother, and 
the concern, now known as N. V. voorheen Gebroeders 
Merens, was formed. It still flourishes at Haarlem and 
manufactures belting and technical goods of rubber, as- 
bestos, fiber, and ebonite. 

Another old-timer is Bakker & Sons, of Ridderkerk, 
established in 1879 to produce mechanical goods. 


Russia 


To rubber men one of the great surprises of the Chi- 
cago World’s Fair of 1893 was the discovery that the 
most impressive exhibit of foreign rubber goods had come 
from Russia. At this time few in America knew that 
Russian rubber footwear had for decades had an envi- 
able reputation for durability in many European coun- 
tries, much less realized that Russia was then the world’s 
biggest exporter of rubber footwear. 

The Russian rubber industry was founded soon after 
1830 when the first factory was established in St. Peters- 
burg by Henry Kirstein. Development at first was slow ; 
in 1852 there were only four factories; but as the quality 
of the products was poor and the price high, all except 
Kirstein were forced to close in 1853. The government 
then came to the assistance of the infant industry by 
raising duties. Immediately the trade revived, and by 
1860 five factories were employing 298 persons and pro- 
ducing goods to a value of 412,000 rubles. 

In 1860 the Russian-American India Rubber Mfg. Co., 
later to be widely known as the Krasnye Treugolnik 
(Red Triangle) was established at St. Petersburg with 
a capital of 500,000 rubles to manufacture rubber foot- 
wear. Despite its name the company had neither Russian 
nor American directors or stockholders—all were German. 
It soon absorbed Kirstein as well as most of the smaller 
concerns that rose from time to time and by 1890 was 
the largest rubber manufacturing concern in the world. 
It employed nearly 3,000 persons—half of whom were 
women and the annual output of shoes was almost 5,000,- 
000 pairs with a value of 13,500,000 rubles; while the 
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capital had been increased to 6,000,000 rubles. An 
American who visited it in 1895 was amazed at the size 
of the plant, two buildings of which alone had a floor 
space of a little over 19 acres. Wages were low, but 
the workers were well cared for; nurseries, doctors, hos- 
pital facilities, rest-houses for convalescents were provided 
as well as a pension fund for the temporarily disabled and 
retired. Few things astonished this visitor more than the 
sight of the huge cauldrons of tea that were constantly 
being brewed and from which the workers were served 
without stint. 

The company’s footwear output, which for at least 
three decades practically constituted the entire Russian 
output of these goods, was 3 pairs in 1860-61; 
1,804,634 pairs in 1870-71; 2,313,378 pairs in 1880-81; 
3,300,000 pairs in 1886-87; and 4,675,000 pairs in 1891. 
An export trade was developed early, and large amounts 
went to Sweden and Norway, via Germany. The follow- 
ing figures compare the growth of total Russian foot- 
wear exports from 1888 to 1895, shipments to Sweden 
and Norway being obviously included in the exports to 
Germany. 





Germany 2,583,936 
Denmark 60,480 
Holland 44 720 
Belgium 12,816 
France 41,328 


2,699,280 


Until 1888 the Russian rubber industry and Treugolnik 
were practically synonymous, for there were no other 
factories at the time outside of one or two small ones. 
The best known of these was Mundel’s works in Riga, 
started in 1864 to make footwear and surgical goods; 
it employed about 100 persons and produced goods worth 
200,000 rubles. 

In 1888 the Russian-French India Rubber Gutta- 
Percha & Telegraph Works Prowodnik, generally known 
simply as Prowodnik (meaning “Leader”) was formed 
by French and Russian interests with a capital of 700,000 
rubles. Output was at first confined to smaller articles, 
but gradually asbestos goods, tires, and rubber footwear 
were added. The company lived up to its name, it be- 
came a leader in the Russian rubber industry; the first 
Russian automobile tire came from its works, and by the 
time the World War broke out Prowodnik tires were 
seen in many European cities and even in England and 
America. In addition Prowodnik sales agencies for rub- 
ber footwear were to be found in every country in Europe 
as well as in Siberia, Persia, China, and Australia. In 
1916, the concern was transferred to Moscow on account 
of the German advance; like the Treugolnik, it now prob- 
ably forms part of the Soviet rubber industry. 


Japan 


It was telegraphy and telephony that really gave the 
rubber industry its start in Japan more than fifty years 
ago when Japanese began by making rubber insulated 
wires and then went on to other articles. There were 
at least two rubber factories operating in Japan 50 years 
ago. The first was formed in 1880 at Tokio under the 
name of Toyo Gomu Seyzo Kaisha, or Oriental Mfg. 
Co., and at first produced insulated wires and minor 
mechanical goods; later on soles for native footwear and 
rubber hose were added. In 1884 the Mitatsuchi Rubber 
Co. was established with a capital of $40,000. It was 
the first to make rubber footwear in Japan and was for 
a long time the only one in the country to do so. 

(Continued on page 88) 
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Announcement. 





HIE extent and growing importance of the caoutchouc 
industry in the United States, and the fact that it is 
without representation in technical or trade journalism, are the 
reasons which have prompted this enterprise ; and the char- 
acter of the demand for such a publication is shown not only in 
the generous use which manufacturers make of our advertis- 
ing pages, but in the more significant fact that up to this time 
the number of our subscribers is limited only by the number 
of those who have learned definitely that such a paper is to he 
published in their interest. 

The initial plan laid out in these columns, and still to be 
improved upon as occasion and space offer, shows the reault of 
a careful survey of the field by a corps of editors alike capa- 
ble and devoted to the interests of the new enterprise. It 
aime to embrace all procurable information regarding the uses 
of india rubber and ,utta percha in the arts and manufac- 
tures, and it will likewise treat fully of the recent very ex- 
tended applications of the same to all branches of the elec- 
trical trades. 

We propose to aid materially the scientific and the mechan- 
ical development of business in india rubber, gutta percha, 
and kindred products, by giving the manufacturer all meri- 
torious information procurable as to old and new methods 
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and compounds. Experience gained at different mills, and 
knowledge acquired directly and indirectly as to the workings 
of factories here and elsewhere, proves false the generally 
accepted belief and oft-vented statement that all rubber 
manufacturing channels are still guarded by really valuable 
and permanent secret processes. ‘lhe trade has, in fact, of 
late years, through the keenness of competition in nearly all 
departments, made too rapid strides to admit of lasting, im- 
portant secret changes in any one branch, and, in this respect, 
the rubber industry is like many others equally progressive. 

As has been. shown, more particularly by Chandler, Blos- 
som, Bolas and Grimshaw, comparatively little is yet known 
of the chemical constitution of caoutchouc as well as of its 
very many possible chemical combinations, and, this being 
the case, we shall take pains to add in every way to the store 
of the rubber worker by obtaining and detailing the result of 
practical experimentation according to satisfactory formulas 
and desirable patented processes. 

Besides keeping pace with new inventions, we shall gradu- 
ally publish all claims attaching to patents of india rubber 
and to its sub classes heretofore granted in the United States 
and Canada, as well as in France, Belgium, Germany and 
Great Britain. 

For the especial benetit of the jobber and retailer, every 
effort will be made to secure the prompt transmission to us of 
all particulars of new goods introduced in the market from 
month to month. These novelties, whether in the mechanical, 
electrical, druggists’ sundries, dress goods, fancy goods, toy, or 
any other line, are to be fully described, in the department en- 
titled “ New Goods in the Market,” and will be accompanied 
by illustrations whenever practicable, as well as by exact or 
approximate wholesale and retail prices. 

Our circulation will reach not only the manufacturers 
and dealers to whom we cater specially, but it will cover a 
wide field in other directions, in that every number will con- 
tain information which is indispensable to the intelligent pur- 
chase of rubber goods by wholesale druggists, wholesale boot 
and shoe and clothing dealers, stationers, jobbers in hardware, 
dry goods and notions, and dealers in sporting paraphernalia; 
while for the benefit of manufacturers and purchasers of 
electrical appliances, and for electrical people generally, we 
will devote our attention specially to that important branch 
of electrical development which bas been most neglected and 
most needs improvement, namely, the intelligent and pro- 
gressive mechanical adaptation of electricity. 

Upon one point we are anxious there should be no misunder- 
standing whatsoever : The reading and editorial pages of this 
paper are not for sale, Advertisements will appear only in 
the departments that are avowedly devoted thereto, and 
whatever is a paid announcement will always honestly be put 
before our readers as such. 

We will add, finally, that we are independent in the fullest 
sense of the word, and shall continue to be so, favoring no one 
either directly or indirectly. This will the more readily be 
done since we have neither hobbies to ride nor pet schemes to 
advance. Our low rates for subscription and for advertising 


should bring us liberal patronage, and, through our pros 
pectus, we earnestly invite correspondence as well as the 
interchange of views from manufacturers, scientists, and all 
others interested in the scope and success of this publication. 
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Application of India Rubber to Horse-Cars and 
Motors. 


RECENT visit to the very extensive establishment of The John 
Stephenson Co., Limited, in this city, satisfies us that caout- 
chouc enters for a much larger share in the construction of cars 
and motors, fer both elevated and surface tramways, than is 
realized by many of our readers. Since Mr. Stephenson made the 
first horse cars in 1831, fifty-eight years ago, many, of course, have 
been the changes wrought in their construction, but in no channel 
have the various applications proven to be of such moment or been 
s0 numerous, relatively, as in the line of india rubber. 

Entering into the construction of the ordinary horse-car we find : 

lst.—Rubber super springs, placed between the sill and pedes- 
tal, in order to insulate the body of the car from the running gear 

2d.—Rubber packings, mats, etc. 

8d.—Rubber springs, which carry the journal box and give an 
easy motion to the car. 

4th.—Rubber hose (life-guards), placed upon shank of journal- 
box, to throw from the track all obstructions likely to come in 
front of the wheels. 

5th.—Rubber channels, inserted beneath and around the glass 
wherever metal sash-stiles are used, for the purpose of lessening 
noise and preventing possible damage to the glass. 

6th.—Rubber insulators, attached to the lower part of the car- 
body, in order to lessen the strain put upon the brakes. 

7th.—Rubber drop strips, placed under glass sashes, to diminish 
noise and possibility of breakage. 

8th.—Rubber cushions, for doors and bumpers. 

9th.—Rubber balls, fastened to bottom of windlass, so as to pre- 

ent chain running off and to protect horses from injury. 

10th.—Rubber cones, inserted at top and bottom of springs, to 
offset any excessive pressure put upon the latter. 

In electric motors, such as the above-named company have 
already constructed, notably for the Julien system in this city, 
the South Side Electric Line of Cleveland and the Salt Lake City 
Electric Railway, the super springs are sometimes replaced by a 
rubber cushion inserted in the eye of the wheel, between the hub 
and web. This cushion has the merit of preventing the springing 
of axles, thus keeping them perfectly straight and maintaining the 
wheels strictly true to gauge, and it likewise avoids the crystalica- 
tion of the axles and motors. 

Applications under the 2d, 5th, 6th, 7th, 8th and 10th headings 
also attach to motors, which, in addition, carry rubber battery 
cells and all the India rubber and gutta percha appliances con- 
nected therewith. The cells are made of strong though compara- 
tively light, hard rubber, and possess the advantage over other cells 
of being less fragile, readily handled, and more easily connected in 
series. They also have acid-proof combs, made of soft rubber, so con- 
structed as to maintain an even space along the entire surface of 
the plates. 

Thus does Daniel Webster's elastic metal now successfully 
replace the doubtfully tempered springs and other attachments of 
former days, especially where important bearings are subjected to 
the excessive strain incident to hilly localities, and where heat 
forces them to what might be called an inordinate degree of ex- 
pansion, for, unlike iron, steel or brass, vulcanized rubber will 
stand all climatic changes, being in nowise affected by any extremes 
of temperature. 








—The printing of newspapers by means of electricity has been 
inaugurated in England by the East Anglian Daily Times, of Ips- 
wich, printing its evening edition, the Star. The electric power 
was supplied from accumulators at the central lighting station and 
the experiment was thoroughly successful. The turning on of a 


switch provides power day or night, rendering the issue of frequent 
editions easy.—London edition of the Herald. 
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What Becomes of Old Shoes. 





‘*Old clo” and ‘' old shoe” merchants never pass an ash can with- 
out inspecting for old shoes. If any is found it soon finds a hiding- 
place in the capacious bag carried for the purpose. Each day’s 
labor is taken to the home of the ‘‘ old shoe man,” where it is sorted 
over. Shoes that are not past a few days of usefulness go under the 
resuscitating care of an Italian cobbler. He gives the old shoe a 
new lease of life by endowing it with a new sole and other repairs. 
These go to some second-hand shoe store, of which there are a 
goodly number in this city. 

The shoes that are past repair are taken to the old junk dealers, 
who in turn ship them to the shoddy factories. There they are 
pulled to pieces in order to remove the steel shank piece, if there be 
any, and then ground to a fine dust. This leather dust is then 
mixed with about forty per cent. of rubber, which has been gath- 
ered in the same way. The mixture of rubber and leather dust is 
spread in sheets about two feet square and subjected to a pressure 
of 6,000 to 10,000 pounds per square foot. The substance is then 
colored, and sold at prices some fifty per cent. below that of leather. 

This manufactured leather is used by the manufacturers of cheap 
shoes, mostly for inner soles. As it is wholly wanting in fibre, it is 
manifestly a very poor substitute. Shoes with these shoddy inner 
soles are to be found in large quantities strung on poles and bearing 
the legend, ‘‘ All leather, $1.” 

The industry of making shoddy shoes has greatly improved. At 
first straw board was used for inner-sole counters, and sometimes 
for out soles by pasting over with a thin veneer of sole leather. 
Next leather scraps and old shoes were ground up and mixed with 
the straw paper. This gave a little better substance. Now shoddy 
contains leather dust and rubber.—N. Y. World. 


India Rubber Supply. 





HE requirements for india rubber being now so large, it is satisfac- 
tory to know that the india rubber trade on the Chindwin, in 
Burmah, although it has only existed for a year, has increased to 
such an extent that the local government has placed a large export 
duty on all rubber passing Kendat, the first revenue station on the 
way to the seaports, besides imposing a license costing ten rupees 
per annum on all brokers or buyers of the article. According to a 
recent report rubber is extracted from the ficus elasticus, which is 
similar in appearance to the banyan tree, except that the leaves are 
larger and of a darker color. Each tree is tapped daily during the 
season, which extends from November to June, nothing being done 
during the remainder of the year. In April, 1887, a Chinese syndi- 
cate at Bhamo received a monopoly for the extraction of rubber in 
the Mogoung district. This expired last October, and since then 
the trade has been thrown open toall. On the Chindwin the trade 
is in the hands of an English company, which, in spite of vigorous 
opposition from the Chinese traders, is working satisfactorily, be- 
cause the natives prefer dealing with the Europeans. All the trans- 
port is carried on by native boats down the Chindwin to Kendat, 
where the rubber is transshipped into steamers. The system of 
collecting is to send a contractor with a sum of ready money to all 
the villages in a particular district to make advances to the head 
men, who, in their turn, send the villagers to the forests to extract 
the rubber, so that month by month each station has its own stock. 
This is bought for cash and sent down the river, the head men 
keeping the advance for further operations.—Engineering and 
Mining Journal. 








—A test was recently made on the Raleigh and Gaston Railroad 
of a new process invented by Baylus Cade for telegraphing to and 
from moving trains. The current is maintained by means of a drag 
attached to the car and which slides over a set of wires laid along 
the track. Messages were received from the offices at Raleigh and 
Greensboro while the train was running at the rate of thirty miles 
an hour. 
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—Just now when the yachting season is commencing the fol- 
lowing letter will be of interest : “ Bosron, April 13, 1888. DEAR 
Sir: We have used your Air Mattresses on our yacht GyAsey, 
for one year. We are much pleased with them. They are well 
adapted for use on yachts for the reason that they seem to be 
absolutely impervious to moisture. We think they make a su- 





perior cushion, better than one made from hair or any other 
material that we know of. The Life Saving Collars we use for 
cushions on deck. They are useful in that way, and seem to be 
perfectly adapted to the purpose for which they are made. Re- 
spectfully yours, UPHAM & PRocTOR.” It is but just to say of 
thése mattresses that afloat or ashore, they are the acme of 
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comfort. Few know what genuine rest is until they have tried 
them. We are aware that this is strong praise, but we honestly 
believe that the goods deserve it. Other features of these goods 
were described in the INDIA RUBBER WORLD for April. Manu- 
factured by the World’s Air Mattress Company, No. 99! Sum- 
mer Street, Boston, Mass. 


—In the April number of the INDIA RUBBER WorLD, we de- 
scribed the American Tate Racket, and it now gives us pleasure 
to illustrate it. The 
racket has been consid. 
erably improved since 
last year and has all the 
























































fine points of the Eng- 
lish Tate, at a far better 
price. "Indeed, it is said 
by many experts that the 
American Tate is ahead of its English cousin. Manufactured 
by Horace Partridge & Co., Boston, Mass. 






















































































-Mattson’s Combination Fountain Syringe is fully illustrated 
in the accompanying cuts. The small cut shows the bag detached 


TRADES REVIEW. 171 


from the syringe, to be used as a water bottle. The neck and 
stopper are made of hard rubber, rendering them light and dur- 
able, so that they do not burn the hands, like brass or metal. 
The bag may be filled through the nozzle witha pitcher or from 
the faucet; the improved mode of filling the bag siphonically 





through the tubing is considered a great convenience. After 
the bag is filled it may be carried to any part of the house for 
use, as there is no danger of spilling the contents. The bag 
may be hung from a peg, or placed ona mantel or shelf, or may 
be laid in a chair, and used by hand-pressure. Manufactured by 
the Atlas Rubber Company, No. 68 Park Place, New York City. 





—Anything that can equal in delicacy and beauty the cellu- 
loid paper knives here illustrated would be difficult to find. The 
blades, made of celluloid, resemble the most beautiful effects in 
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ivory, horn and tortoise-shell, The handles are of metal; being 
silver, gold or composition, according to price. Made by the 
Celluloid Novelty Company, New York City. 





—The Davidson Powder Blower, No. 195, is designed especially 
for office use by physicians, and is intended to be used in con- 
nection with the No. 65 Spray 
Tubes, which are well known to 
the -medical profession. The 
Powder Blower, as shown by the 
cut,consistsof arack holdingthree 
bottles,each fittedwith a hard rub- 

qber tube, and for 

convenience in di- 

recting the pow- 

der to the de- 

sired point each tube is fitted 
with four tips bent at different 
angles, making the most complete 
instrument of the kind ever offer- 


ed tothe profession. The instru- 
ment is designed for use with the Sass Condenser, but it works 


equally well with an ordinary hand bulb. Manufactured by the 
Davidson Rubber Co., Boston, Mass. 
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—A novelty that commends itself almost immediately to the 
popular jud¢ment, is a stirrup plate of flexible rubber. It is so 
arranged with clasps, that it may be attached to any stirrup; 
while its nickel-plated copper straps, and neatly corrugated sur- 
Made cither square or 
Manufactured by 


face, make it an attractive addition. 
oval, and tinished with the utmost care. 
the U.S. Rubber Works, Brooklyn, N. Y. 


A new and popular syringe has lately been brought out by 
the Tyer Rubber Company of Andover, Mass., under the name 


of the Tyrian Imperial Syringe, No. 21. Its main excellence is 
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perhaps the fact that it is a first class article at a moderate 
price. It is furnished with hard rubber valve boxes, three hard 
rubber pipes, an extra heavy bulb and excellent tubing, and is 
put up in an attractive octagonal box. 


—The manufacture of articles embraccd in the line of Mechan- 
ical Goods has become quite an important feature with the 
Metropolitan Rubber Company, whose extensive salesrooms 
are at 649 and 651 Broadway (near Bleecker Strect), New York. 
Conspicuous in that line are pure moulded royal handhole and 
manhole gaskets, and plain and corrugated tubing. The former 
is a soft, pliable article, constructed with a view of closely fit- 
ting rough or uneven plates, as well as smooth, thereby pre- 
venting the frequent “ blowing out,” common to the hard gas- 
ket; while the latter is of a quality that precludes the possibility 
of a customer's liability to soliloquize: Tubing, or not 
tubing. 


—The accompanying illustration gives a combination view 
of some of the latest pat- 
terns of Mackintoshes 
offered by the Metropol- 
itan Rubber Company, 
New York. For years 
past the officers of this 
Company have labored 
diligently to produce and 
place before the public a 
garment at once stylish, 
serviceable, reasonable 
in price and thoroughly 
waterproof. That their 
efforts have been reward- 
ed is made appareat by 
the large addition to 

Se their plant, noted else- 
where. Perceiving growing interest in Mackintosh goods by 
the tradespeople at large, they have moved rapidly yet cautiously 











forward until now they carry ia stock fully 175 ditterent styles 
of men's and women's garments, so graded in price that they 
come within the reach of the person of moderate income as 
well as the man of admitted wealth. All-wool goods of perma- 
nent color are chiefly employed in the manufacture of these 
yoods, though silk has, of late, held quite a conspicuous place 
among their garments designed for ladies’ wear. Many beauti- 
ful specimens may be seen at their salesrooms, and merchants 
dealing in this line of goods may be sure of obtaining at their 
headquarters. 649 and 65! Broadway, an article which will sat- 
isfy the most exacting and fastidious of their customers. 





—The Lycoming Rubber Company have brought out a little 
arrangement which will be in favor with all ladies who wear 
rubber shoes. It issim- 
ply a ribbon from the 
heel of a shoe to the 
button on the boot, over 
which a little loop slips. 
With this fastening it is 
next to impossible for 
even Jersey mud to pull 
offa rubber. The name 
that this Company has 
given this attachment. 
is the “ Hold-fast.”” We 
predict for it much 
popularity. 
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—Lightness in weight in Dental Rubber is something that is 
desired by both the dentist and the customer. This has been 
attained to a remarkable degree by the Excelsior Rubber 
Works, Dr. H. Traun, proprietor, whose New York office is at 
335 Broadway. The new Dental Gum that they are now fur- 
nishing to the trade is, in color, a beautiful light maroon, and 
is forty per cent. lighter in weight than any other on the mar- 
ket. While other dental rubbers are sold seventeen sheets to 
the pound, this runs twenty-four sheets tothe pound. It is also. 
by actual test, the strongest compound that can possibly be 
made. 


—<aAta recent meeting of the Philadelphia Neurological So- 
ciety Dr. J. Madison Taylor exhibited a new rubber percussion 








hammer, which is here illustrated. The special feature of this 
hammer is that the shape of the striking surface is like the 
outer aspect of the extended hand, palm downward, which is 
most often usedin obtaining tendon jerk. The rounded apex 
end is adapted to reach the biceps tendon at the bend of the arm, 
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U. S. IMPORTS, EXPORTS AND RE-EXPORTS. 
For the MONTII, and the SEVEN MONTHS ending JULY 31, 1889, compared with the corresponding periods 
































of 1888. OFFICIAL. 
QUANTITIES. | VALUE IN DOLLARS. 
ARTICLES i an Mowras ending | 3g 7, | Seven Monte ending 
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Clark’s Rubber Press. 





" oa accompanying illustration is an exact representation of the 

improved rubber press manufactured by Edred W. Clark, 
Hartford, Conn. It was introduced some years ago, but has lately 
been much improved, and it has won staunch advocates of its merits 
in many rubber works where it is in use 





The machine is made cf excellent material throughout, the screws 
being of the best refined steel with extra long composition nuts, 
and the steam plates are so cored that crushing them is impossible 
in the use of small moulde. The hand wheel is so placed on the 
screw as to treble the lever power of the old style press, and the 
pressure is limited only by the breaking strain of metal. They are 
made in six sizes ranging from 24x30 to 10x10. Mr. Clark also 
makes a specialty of rubber moulds and elsewhere, in our advertie- 
ing columns, he gives an excellent illustration of a tubing machine 
which is winning high encomiums from those who have seen it in 


continuous work. 





The Heater Man’s Relief. 





N the old-fashioned rubber factory, after a ‘‘heat’’ was ‘‘up,” 
the greatest care was taken to keep the steam just at the proper 
notch, and not allow it to run either up or down until the vulcani- 
zation was finished. For this purpose a “ heater man” was con- 
stantly opening and shutting the valves and even then failing to 





keep up an even pressure. Through the courtesy of the Mason 
Regulator Co., of Boston, we append a cut of a simple contrivance, 
the ‘‘ Mason Reducing Valve,” which does away with all anxiety 
about evenness of pressure, and keeps the ‘‘ heat” up to any point 
desired without possibility of variation. These valves are already 
in use in many of the larger rubber factories, and are found most 
valuable, not only on vulcanizers, but on presses, pumpe, shoe 
heaters, etc. In the neat pamphlet entitled ‘‘Steam Regulating 
Specialties,” which this company publish, we notice a warm testi- 
monial to the efficacy of the Mason Regulator, from Engineer J. F. 
Mayall, of the American Rubber Company, Cambridge, Mass. 





Poisonous METALLIC CONTAMINATION OF INDIA RUBBER GOODS.— 
The india fubber tubing, stopples, infants’ nursing bottle fittings, 
etc., of our market I have found to contain large quantities of zinc, 
which is a metallic poison. The use of zinc oxide, etc., in these 
goods is prohibited by law in Europe, just as is the use of lead oxide. 
That nursing-buttle tubing, nipples, teething-rings, etc., may stand 
in some relation to certain infantile diseases seems plausible. India 
rubber tubes are often used for siphoning wines, ciders and other 
beverages which might thus become polluted with zinc. It is note- 
worthy that in my examinations of india rubber goods I have never 
yet discovered lead; zinc oxide, per se, is not, perhaps, 8 poison. 
But, let it meet an acid, a poisonous zinc salt will result.—Drug 


Circular. 
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QUOTATIONS | 


FOR PIGMENTS, SOLVENTS, ETC., EMPLOYED IN THE INDIA RUBBER 
AND GUTTA PERCHA INDUSTRIES. 


NOTE. | erticle herein named has been used in compounds for India Rubber and Gutta Percha. The accompanying quotations have been especially 
prepared and will be duly revised exciusively for THE INDIA KUBBER WORLD, and they represent current prices for average smuli orders. ‘ihe publishers will 
he pleased to put buyers into communication with manufacturers of any of the articles quoted and no charge whatsoever, directly or iadirectly, will be made 
fur that service to either party. 
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Vulcanization Developments in Tires 


evident in many ways during the history of rub- 

ber tires. Although the impelling urge back of 
the discovery of vulcanization was not tires, but other 
articles then of prime importance, a large number of the 
improvements to the vulcanization process have followed 
closely the increasing demand on tires to fulfill a greater 
service. 

Vulcanization of rubber was discovered long before 
there was a necessity or even a desire for quietness and 
easy riding qualities in transportation media. The slow 
speeds of carriages, wagons, and other means of carrying 
men and materials over uneven surfaces in the first half 
of the last 100 years did not demand great comfort in 
travel. Likewise smooth iron rails and good spring sus- 
pension sufficed for trains drawn by the relatively fast, 
yet heavy steam engines. 


Half Century after Vulcanization 


N ECESSITY as the Mother of Invention has been 


As related to rubber tires, the first 50 years following 
Charles Goodyear’s discovery of vulcanization in 1839 
are of more importance historically than because of any 
practical developments. The earliest patented pneumatic 
tire was first laughed at and then forgotten. However 
Robert W. Thomson’s patent for this aerial wheel, which 
was issued in England in 1845, in France in 1846, and 
in the United States in 1847, anticipated many other in- 
ventions and alleged inventions that were proposed 40 or 
50 years later. 

Thomas Hancock, after having been given a piece of 
Charles Goodyear’s sulphur and heat-treated rubber, but 
without information as to the method used in producing 
it, developed and patented in England a so-called method 
of vulcanization by immersing rubber into hot liquid 
sulphur. 

Thomson’s aerial wheels were vulcanized by Hancock’s 
method. It does not appear that these pneumatic tires 
went into use except as a curiosity. “It was the size of 


1Goodyear Tire & Rubber Co., Akron, O. 
2“Pneumatic Tires.” H. C. Pearson, 1921, pp. 34, 35. 























lan Patterson! 


Thomson’s tires, next to the noiselessness of the wheels, 
that most attracted attention. They were five inches 
in diameter for a brougham.” A set of Thomson’s tires 
was reported as “having been run for 1200 miles without 
‘the slightest symptoms of deterioration or decay.’ ’”? 

During the 30 years following Goodyear’s discovery of 
vulcanization solid rubber tires were normally used on 
wheels attached to vehicles of low carrying capacity. 
Thomson’s accomplishments also included solid rubber 
tires up to five inches thick for traction engines running 
on common roads. These were described in leading Euro- 
pean scientific journals in 1868. 

Between the years of 1871 and 1874 many rubber 
manufacturers in England filed patents on solid rubber 
tires for bicycles, and other modes of transportation. 
Owing to the slow speed of the vehicles then in use, there 
were only a passive interest and certainly no necessity 
for attaching these tires to the wheel in an ultra-strong 
and safe manner. With the later introduction of veloci- 
pedes, or bicycles having relatively higher speeds, came a 
demand for and renewed activity in rubber tire manu- 
facture. 


Most Recent 50 Years 


In 1888, John Boyd Dunlop patented in Great Britain 
the type of elastic tire which had the greatest and most 
far-reaching effect upon the evolution of the bicycle. Al- 
though the Dunlop inventions may have been anticipated 
in Thomson’s patent in 1845, the wide usefulness and 
exploitation of this later period were necessary to make 
them a dominant force in advancing the use of rubber 
tires. 

The demand of the automobile industry for longer 
wearing tires to operate at increasingly higher speeds 
brought the necessity for improvements on Charles Good- 
year’s original methods. The greatest improvements on 





Progress in Pneumatic Tires 


1. Pneumatic Tire Made under Thomson Patent (1845); 2. First Dunlop Pneu- 

matic (1888); 3. First Demountable Pneumatic Made by Welch (1890); 4. First 

Bartlett Clincher Tire (1899); 5. Clincher Tire of 1898; 6. Straight Side Tire 
(Early Twentieth Century); 7. Truck Bus Tire, !0-ply—9.00/20 (1938) 


his basic process have been perfected during the past 30 
years. The raw material used by Charles Goodyear was 
obtained from wild trees, as first found on the American 
continent in the days of Columbus. This same wild rub- 
ber was the only type commercially available for 65 years 
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after Goodyear’s discovery, and the native supply had its 
upper limits. Without the extensive cultivation and prop- 
agation of rubber trees which came later, the magnitude 
and economical utility of the rubber industry, as we know 
it today, would have been impossible. Thus the first 
major development affecting the application of vulcanized 
rubber can be considered to be plantation rubber. 

In 1876, Sir Henry Wickham smuggled seeds from 
rubber trees out of their native Brazil. These seeds were 
germinated in Kew Gardens, London, and the small trees 
were set out in Ceylon. From this, the plantation rubber 
industry grew and was extended to Malaya, Dutch East 
Indies, and other Far East countries. The first commer- 
cial appearance of plantation rubber in the United States 
was in 1905, but a major portion of the requirements was 
not available until nearly a decade later. This trend con- 
tinued, and ample supplies of raw rubber, which have now 
been available for many years, should continue except 
when intermittently choked by regulation or transporta- 
tion difficulties. 

The second major development pertaining to vulcanized 
rubber was the method of reprocessing, or reclaiming, 
vulcanized rubber so that it could be reused as a base 
material. Various attempts at reclaiming vulcanized rub- 
ber were made during the first 50 years after Goodyear’s 
discovery. Hall’s steam-water patent in 1858 and Mitch- 
ell’s acid process patented in 1881 are instances. The 
alkali process discovered by Marks in 1899 proved to be 
the most important economic and practical method for 
reclaiming vulcanized rubber so that it would be plastic, 
pliable, and adaptable for remolding. In this process 
fabric and free sulphur are separated by the action of 
alkali from their intimate contact with the vulcanized 
rubber which retains the combined sulphur, after which 
the foreign matter is washed away. By the addition of 
softening oils under heat treatment the product, which is 
rendered workable, is then sheeted out. This, or any 
other method of reclaiming so far discovered, does not 
reverse the vulcanization reaction. It simply makes vul- 
canized rubber plastic and usable again, usually in con- 
nection with varying proportions of raw rubber and the 
appropriate amount of vulcanizing materials. Although 
other types of reclaim are made, worn tires are today 
the chief source of raw material for this process. 

The demand for an improvement and speeding up of 
the vulcanization process brought forth the discovery and 
application of many organic chemicals for use with rub- 
ber. These were later termed rubber accelerators. Oens- 
lager’s use of aniline and other organic substances in 1906 
and later, marked the first major step away from the in- 
organic type of accelerators originally used in Goodyear’s 
formula. Some years later other scientists such as Sebrell 
and Bedford brought forth mercapto-benzo-thiazole and 
other organic chemicals which greatly improved the qual- 
ity of product and speed of reaction in the vulcanization 
process. 

The introduction of carbon black as a reenforcing 
agent and wear resister for rubber tire treads by Tew and 
Oenslager in 1910 and 1912 was another major con- 
tributing factor. This step forward, covered by a simple 
statement of a few words, is of real importance as an 
advancement in the quality of vulcanized rubber particu- 
larly as applied to tires. Carbon black, sulphur, accelera- 
tors, and antioxidants are now recognized basic ingredi- 
ents in rubber tire compounds, helping to make modern 
high-speed tires long wearing and practical. 

Deterioration from age and oxidation of both raw rub- 
ber and vulcanized rubber has long been recognized as 
a limiting factor in the useful life of rubber goods. The 
first recorded work on oxidation was that of Spiller in 
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1864. It was not until 1924, however, that a patent was 
registered in the United States by Winkelmann and Gray 
covering the use of the chemical, aldol-alpha, naphthyla- 
mine, as an age resister or antioxidant. Materials of this 
type prolong the life of vulcanized articles, including tires. 
and are now used extensively. 

The adhesion of vulcanized rubber to metal has had 
applications in tires as well as molded and other mechani- 
cal goods. Solid tires have made use of this development 
to a greater extent than have pneumatic tires. Older 
methods of using a compound with higher sulphur con- 
tent which was vulcanized to the hard rubber state after 
application to clean roughened surfaces of metal often 
depended to a large extent on mechanical grips for the 
hard rubber. The same might be said of the union of 
softer vulcanized rubber on to copper or brass plated 
metal surfaces, but the mixture of molecules from com- 
pounds of copper, sulphur, rubber, zinc oxide, and lime 
is probably more intimate and therefore more effective. 
The use of cyclized rubber on metal surfaces is an effec- 
tive modern method of obtaining adhesion. 


The direct use of latex on a large scale in the manu- 
facture of tires and other articles came into prominence 
in 1923 and assumed much greater proportions in later 
years. The application of the vulcanization process in 
latex also took place during these years. Ammonia as a 
preservative for transporting latex over long distances 
had been known since 1853, but the economic loss in 
carrying useless water to manufacturing centers had been 
considered to be too high for practical acceptance. With 
the introduction of concentrated latex the costs of trans- 
portation per pound of dry rubber were reduced. This 
field is now expanding rapidly, and the possibilities for 
development in the future are great. Latex is being used 
for impregnation of fabric in tire manufacture, and in- 
creasing advantages from its inherent qualities are con- 
tinuously being found. 

These developments—plantation rubber, reclaim rubber, 
organic accelerators, carbon black, age resisters, and anti- 
oxidants, direct use of latex on a large scale, and the 
adhesion of rubber to metal are all related to the vulcan- 
ization of rubber and to the wider use of vulcanized 
rubber in tires and other articles. Demands for increased 
serviceability and economical manufacture of tires have 
prompted research and have resulted in a rapid advance 
in the art of producing rubber goods such as are known 
today. 

Equipment for vulcanizing tires and tubes has played 
an important part in extending Charles Goodyear’s proc- 
ess. The wrapping of rubber articles on forms or man- 
drels with fabric for vulcanizing in autoclaves is one of 
the earliest methods. Heating bolted molds in autoclaves 
has been the practice for many years and, although still in 
use to some extent, is rapidly being replaced. 

The presses patented by Moomy and Doughty in 1896 
applied pressure in a positive manner, reducing the time 
of cure and the occurrence of porous vulcanized material. 
In the curing or vulcanizing of tires a real advancement 
was made when internal pressure was obtained by means 
of gas or liquid, heated or cold, in place of an iron core 
inside the tire. 

In the 100 years since vulcanization was discovered, it 
can be noted that most major improvements to this basic 
process have developed during the last half century, with 
considerable concentration in the most recent 30 years. 
This is the period when the demand for tires has been 
the greatest. The advancements made in both the process 
and the product have been coordinated to produce the 
remarkable service and satisfaction which is now enjoyed. 

















History of the 


Division of Rubber Chemistry 
of the American Chemical Society 


FTER long years of experience the rubber industry 
A of today has come to realize the true worth of 
the chemist and the value of the interchange of 
scientific knowledge and cooperation in research. Early 
meetings and discussions held by the Division of Rubber 
Chemistry, American Chemical Society, and its predeces- 
sor, the Rubber Section, were influential in dispelling the 
early ideas as to the value of the chemist and in breaking 
down the barrier of secrecy in the rubber trade. The chem- 
istry of rubber during the past two decades has uudergone 
a tremendous growth, and the Rubber Division through its 
many activities has played an important role in dissemi- 
nating the knowledge that has been gained from labora- 
tory research. 


The Early Rubber Chemist 


Before the turn of the twentieth century the rubber 
industry had little or no knowledge of the chemist or what 
he might accomplish. Funds for research were generally 
withheld, with no quick profits in sight as a result of these 
expenditures. Among the comments of rubber manufac- 
turers of that time were: “I have no use for chemists, 
druggists, and apothecaries” ; “I would give more for the 
guess of my old superintendent than for all the certainties 
of the best chemist on earth”; “I had employed chemists 
but their cost to the company had been greater than any 
value received from their work.” 

In 1899 the chemist, Arthur H. Marks, invented the 
alkali reclaiming process, and in 1906 George Oenslager 
discovered organic accelerators. Rubber technology was 
being revolutionized by the chemist, and larger profits 
were in sight. The tight grip on the purse strings became 
loosened somewhat, and money was being cautiously ex- 
pended on research. Practical and immediate results 
which could be translated into hasty profits were the prin- 
cipal aims. Little encouragement was afforded those who 
wanted to tackle fundamentals. Competition was keen 
among manufacturers; the rubber industry was growing 
rapidly, and no time or money was available for abstract 
reasoning or for “profitless’” research enterprises. 

Rubber manufacturers were quite willing for their 
chemists to meet with chemists of other companies pro- 
vided they did not divulge any of the firm’s “secrets.” 
With most of those attending these early meetings in the 
role of listeners, little was accomplished in furthering the 
knowledge of rubber chemistry through the exchange of 
ideas. Such was the problem during the life of the Rub- 
ber Section and through the earlier years of its healthier 
successor, the Division of Rubber Chemistry. 


The American Chemical Society — 1876 


Before considering the historical development of the 
rubber division, a brief resume of the early history of 
the parent organization, the American Chemical Society, 
is of interest. The society had its inception in the Sum- 
mer of 1874, when a representative group of chemists met 


Thirty Years of Progress in 
Cooperative Effort to Extend 
the Knowledge of Rubber... 


E. V. Osberg 


at Northumberland, Pa., to celebrate the centennial of the 
discovery of oxygen by Dr. Joseph Priestly and other 
notable discoveries of the year 1774. This meeting re- 
sulted in the formation of a subsection of chemistry in 
the American Association for the Advancement of Sci- 
ence. Many progressive chemists of the day, however, 
were not satisfied and wanted a completely independent 
organization. To further this aim a meeting was held 
on January 27, 1876, in the New York City home of 
Professor C. F. Chandler, of Columbia University, and a 
committee was named to attend to the preliminaries of 
organization. 

The organization meeting was held April 6, 1876, at the 
College of Pharmacy in New York. John W. Draper was 
elected first president of the new society; while W. M. 
Habirshaw, well-known throughout the rubber trade of 
that time, was made treasurer. The first membership list 
contained the names of 53 resident (New York City) 
and 80 non-resident members, a total of 133. The first 
regular meeting after organization was held May 4, 1876, 
and by December of that year the membership had grown 
to a total of 230, and in 1901, 25 years after its origin, 
the society boasted of a membership of 1,809. This year, 
1939, the society membership rolls number 23,300. 

On November 9, 1877, the American Chemical Society 
was legally incorporated under the laws of the State of 
New York, the incorporation being adopted by the society 
at its meeting on December 6, 1877. After a steady 
growth of 60 years under the New York charter, the so- 
ciety was reencorporated on January 1, 1938, under the 
federal laws. Through the adoption of the national char- 
ter which became available through an act of Congress 
the society now legally conforms to its national scope. 


—-, Objects of the A.C.S. 


During its 63 years of existence the American Chemical 
Society has striven for the following objects: the ad- 
vancement of chemistry in all of its branches; the pro- 
motion of research in chemical science and industry; the 
improvement of the qualifications and usefulness of 
chemists through high standards of professional ethics, 
education, and attainments; the increase and diffusion 
of chemical knowledge; the promotion of scientific inter- 
ests, education, and inquiry; and the development of our 
industries by chemical aid. The objects of its branches 
are the same as those of the society. The rubber division 
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has gone far on this road of progress despite the handicaps 
encountered during the period extending from the time 
of its inception to that of general acceptance by the in- 
dustry. 


Rubber Chemistry Section, A.C.S.—1909 


Predecessor of the Division of Rubber Chemistry was 
the India Rubber Chemistry Section, later known as the 
Rubber Chemistry Section. Organization was effected on 
December 30, 1909, at 2 meeting of the American Chemi- 
cal Society in Boston, Mass. The purpose set forth by 
this enterprising group of 28 men, present at the initial 
meeting, was to bring together at occasional meetings 
chemists and others interested in the field of rubber so 
that many problems of moment and interest could be 
solved by united effort. High hopes were held for the 
new section, and it was generally anticipated that a reg- 
ular division would be organized within a very short 
period. 

The first chairrman of the new section was Charles C. 
Goodrich, and the first secretary, Frederick J. Maywald. 
Among the others actively associated with the section at its 
inception were: Edward A. Barrier, Milton E. Mac- 
Donald, William G. Hills, Sheldon P. Thatcher, W. C. 
Geer, G. Oenslager, Harvey M. Eddy, H. Hughes, Harold 
van der Linde, M. L. Allard, C. R. Boggs, C. E. Waters, 
and G. H. Savage. 

The high enthusiasm of the new enterprise soon died 
down when subsequent meetings were held without con- 
structive results of any consequence. At this time chem- 
ical developments in the rubber industry were not gen- 
erally protected by patents, and manufacturers were ex- 
tremely careful to prevent disclosure of their processes 
and developments. This reticence naturally retarded the 
development of the Rubber Section. Early activities were 
limited chiefly to the standardization of methods of chem- 
ical analysis and physical tests of rubber articles. Mutual 
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effort in this phase of activity, however, struck a snag 
when rubber companies refused to reveal their methods 
of analysis, even when this information was to be treated 
with confidence as to the source. 

Conditions weie so bad that the following statement? 
was issued in 1911: “The American Chemical Society is 
very anxious that those of its members interested in the 
chemistry of India rubber should have their problems 
considered and solved. The India Rubber Section has had 
two meetings but there is not yet sufficient evidence of real 
cooperative effort among the rubber chemists to insure 
success. The methods of analysis of India rubber are in 
almost a chaotic condition. The usual specifications for 
rubber goods meet the approval only of those who make 
them. The general chemistry of India rubber is sadly in 
need of improvement. 

“Only the chemists actively interested in the India rub- 
ber industry can hope tc improve affairs, and it is, ac- 
cordingly, necessary that they should really get together 
without too many padlocks on their lips if results are to 
be accomplished. It is certainly true that there are secrets 
of the rubber trade which cannot be disclosed, nor is there 
any desire that they should be disclosed, but when certain 
firms decline even to allow their methods of analysis to 
be known, it would certainly seem that secrecy is carried 
too far. The Section can never become a success if every 
member goes to its meetings with no idea of his respon- 
sibilities toward helpfulness, but simply to learn from 
others, many of whom may be in a similar position.” 

In connection with the working out of standard methods 
of analysis much credit must be given to the Joint Rubber 
Insulation Committee, a group of manufacturers and con- 
sumers of insulated wire, which was formed in 1911 and 
supplied much of the data on tests utilized by the Rubber 
Section. 

The papers presented at the meetings of the Rubber 
Section dealt largely with analytical methods, although 
occasionally other subjects were discussed, paving the way 
for future divergence of topics in the days of the Divi- 
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sion of Rubber Chemistry, its successor. At a meeting 
of the section in December, 1911, the subject of syn- 
thetic rubber was brought up by D. A. Cutler, section 
chairman, who spoke of experiments on synthetic rubber 
from isoprene obtained from turpentine. At the same 
meeting F. E. Barrows gave a short talk on the forma- 
tion of the rubber molecule. 

Toward the end of the section’s decade of existence the 
fruits of its labor were becoming evident. Analytical and 
test proceduures were being perfected, and discussions on 
other subjects were becoming more frequent and livelier. 
The World War and rapid growth of the automotive in- 
dustry had spurred technical activity in the rubber in- 
dustry. 

Meetings of the section were usually held in conjunction 
with those of the American Chemical Society, and with 
the exception of the years 1910 and 1915 the section 
met during each year of its existence. The following 
table presents a resume of the section’s activities, its chair- 
men, and its secretaries. 


MEETINGS OF THE RUBBER CHEMISTRY SECTION, 
AMERICAN CHEMICAL SOCIETY 
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NAMES CONNECTED WITH THE RUBBER SECTION—1909-1919 


W. A. Ducca C. E. Waters I. V. Stone 

J. B. Tuttle G. H. Savage J. A. Schaeffer 
D. A. Cutler M. E. MacDonald H. B. Rodman 
D. Whipple L. G. Wesson N. G. Madge 
C. C. Goodrich P. H. Walker W. H. Smith 
F. J. Maywald W. W. Evans H. Fay 

C. M. Knight F. E. Barrows J. Westesson 
E. A. Barrier E. W. Boughton C. P.. Fox 

W. G. Hills C. D. Young W. E. Piper 
W. C. Geer E. H. Johnson G. T. Cottle 

S. P. Thatcher H. S. Upton A. D. Hopkins 
G. Oenslager L..).. Piamb D. Spence 

H. M. Eddy D. F. Cranor J. W. Schade 
H. Hughes R. B. Earle T. L. Wormley 
H. van der Linde A. H. Smith J. E. Weber 
M. L. Allard H. E. Simmons L. Yurow 

C. R. Boggs O. H. Klein 


Early in 1919 plans to make the Rubber Chemistry 





Attend- 

Date Place ance Chairman Secretary 
Dec., 1909 Boston 28  Chas.C.Goodrich F. J. Maywald 
June, 1911 Indianapolis 16 Chas.C.Goodrich F. J. Maywald 
Dec. 1911 Washington 54 Chas.C.Goodrich F. J. Maywald 
Apr., 1912 New York 36 ~=6D. A. Cutler D. Whipple 
June, 1912 D. A. Cutler D. Whipple 
Mar., 1913 Milwaukee D. A. Cutler D. Whipple 
Sept., 1913 Rochester D. A. Cutler D. Whipple 
Apr., 1914 Cincinnati D. A. Cutler D. Whipple 
Sept. 1916 New York 110 L.E. Weber J. B. Tuttle 
Sept.,1917 Cambridge 80 L.E. Weber J. B. Tuttle 
Sept., 1918 Cleveland 80 L.E. Weber J. B. Tuttle 


The following list of names, believed to be quite com- 
prehensive, has been compiled from the records exam- 
ined in which mention was made of their helpful activities 
during the existence of the Rubber Section. 
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Section a division began taking shape. By-laws were being 
prepared to submit to the Council of the American Chem- 
ical Society at its next meeting. Members of the executive 
committee of the section active in the formation of the di- 
vision were: J. B. Tuttle, chairman, D. Spence, G. Oens- 
lager, L. E. Weber, H. E. Simmons, L. H. Plumb, and 
A. H. Smith. 


The Division of Rubber Chemistry, 
A.C.S.—1919 


Recognizing the efforts of American rubber chemists 
to promote a high standing of scientific attainment in 
their industry, the Council of the American Chemical So- 
ciety, meeting at Buffalo, N. Y., on April 7, 1919, author- 
ized the organization of the rubber division. With this 
recognition came the obligation on the part of rubber 
chemists to cooperate to the fullest extent in raising the 
standard of their work. 

The newly formed Division of Rubber Chemistry con- 
sisted essentially of the same group of men active in the 
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old Rubber Section. However any action taken by the 
Rubber Section had not been official until approved by 
the parent society. The supervision of the section was 
entirely in the hands of the president and secretary of the 
American Chemical Society. Now, however, the rubber 
chemists could have a permanent organization, with of- 
ficers elected by themselves; they could enroll their own 
members, and in general, act as a permanent body. 

Great optimism reigned among the leaders of the new 
enterprise, and it was generally felt that the 10-year old 
bogey of secrecy was at an end. The ban on research 
disclosures, however, had not ended, and the early life 
of the new division was concerned with fighting for 
greater freedom and expression of thought, as well as 
with the promotion of research on the fundamentals of 
rubber chemistry and physics. 

The first meeting of the Division of Rubber Chemistry 
was held in Philadelphia, Pa., in October, 1919, under the 
chairmanship of J. B. Tuttle, who was active in the old 
Rubber Chemistry Section and in the formation of the 
new division. Records show that a series of papers of a 
high order of merit were presented at this initial meeting. 
At subsequent meetings of the division a marked tendency 
to “open up” was noticeable. Less and less secrecy was 
being maintained by the various companies regarding their 
research activities and their developments in rubber com- 
pounding. This trend was promoted by the influx of 
new technical men into the industry and by the in- 
creased utilization of patents for protection of proc- 
esses and chemicals. As this move gained favor, the 
meetings were attended with increased interest. Coopera- 
tion was at last being achieved; the members of the new 
division felt that the time was ripe for further extension 
of research. At a meeting in New York in September, 
1921, the division expressed its sentiment for cooperation 
in research between different manufacturers and also be- 
tween manufacturers and producers by addressing the 
following resolution to the Rubber Association of America. 

“It is a recognized fact that there are certain funda- 
mental principles of general interest to the rubber indus- 
try as a whole which no single company should be 
expected to develop. Therefore it is the sense of the 
Rubber Division, A.C.S., numbering approximately 200 
members from all leading companies, both large and 
small, that a cooperative research laboratory be 


established under the auspices of the Rubber Association 
of America for furthering the investigation of such fun- 
damental problems. 

This plea for cooperative research went unheard, and 
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we have heard it reechoed recently when W. C. Geer, pio- 
neer in the formation of the old Rubber Section, addressed 
the members of the New York Group of the Rubber Divi- 
sion on “Research Cooperation in the Rubber Industry” 
on October 15, 1937, 16 years after the 1921 proposal. 
Today, 30 years after the foundation of the Rubber Sec- 
tion, the challenge still remains; the solution of this 
problem may have an important bearing on the destiny 
of the rubber industry of the future. 

The years passed, and the division grew in strength 
and knowledge. Antioxidants were introduced to the in- 
dustry, and accelerated aging tests entered the scene. 
Carrying on the labors of the old Rubber Section, test 
methods were further improved. Physical testing meth- 
ods occupied much of the energies of the division during 
the late 1920s. Throughout the years of its existence, the 
division has held numerous symposiums on subjects of 
far-reaching significance to the chemistry of rubber. It 
has cooperated measurably with the work of rubber men 
abroad in efforts to strengthen the world-wide position 
of the industry. A high spot in this endeavor was the 
division’s cooperation in the recent Rubber Technology 
Conference, held in London, England, in May, 1938, 
under the auspices of the Institution of the Rubber Indus- 
try. A large number of meritorious papers were presented 
by American rubber technologists. 

The rapidly growing Division of Rubber Chemistry had 
become so large by 1927 that it was considered advisable 
to extend its activities along other channels closely allied 
with the interest of the rubber chemist. There had been 
a growing demand for a unit publication in this country 
to contain all of the technical articles of interest to the 
rubber chemist and technologist. There had also been a 
demand for special meetings at geographical points more 
convenient to the individuals of the industry. Thus, at a 
divisional meeting in Detroit, Mich., in September, 1927, 
the executive committee was empowered to proceed with 
plans for the formation of local groups and for the estab- 
lishment by the division of a special publication com- 
posed largely of rubber reprints from Industrial and En- 
gineering Chemistry. These innovations will be discussed 
in subsequent sections of this article. 

Within the space of these few pages it would be impos- 
sible to mention all of the names of those active in 
furthering the work of the division; nor would it be 
possible to cover the entire range of its activities and to 
indicate, except generally, the wide scope covered by the 
research of its members. The rubber industry owes a 
large measure of gratitude to the Division of Rubber 
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Chemistry, even to the least of its members, for further- 
The following table presents 


ing the science of rubber. 


a brief resume of the division’s meetings with the chair- 


men and secretaries. 


MEETINGS OF THE DIVISION oF RuBBER CHEMISTRY, A.C.S. 





Attend- 

Date Place ance Chairman Secretary 
Apr., 1919 Buffalo Division authorized by Council, A.C.S. 
Oct., 1919 Philadelphia J. B. Tuttle A. H, Smith 
Apr., 1920 St. Louis W. K. Lewis A. H. Smith 
Sept., 1920 Chicago 100 W.K. Lewis A. H. Smith 
Apr., 1921 Rochester W.W.Evans’ A.H. Smith 
Sept., 1921 New York 200 W.W.Evans A.H. Smith 
May, 1922 Birmingham 35 C.W.Bedford A.H. Smith 
Sept., 1922 Pittsburgh 140 C.W. Bedford A.H. Smith 
Apr., 1923 New Haven 150 W.B. Wiegand A. H. Smith 
Sept., 1923 Milwaukee 150 W.B. Wiegand A. H. Smith 
Apr., 1924 Washington 150 E.B. Spear A. H. Smith 
Sept., 1924 Ithaca 125 EB. Spear A. H. Smith 
Apr., 1925 Baltimore 115 CR. Boggs A. H. Smith 
Feb. 1926 Akron 293 J. M. Bierer A. H. Smith 
Sept., 1926 Philadelphia 300 J. M Bierer A. H. Smith 
Apr., 1927 Richmond 135 R.P. Dinsmore A. H. Smith 
Sept., 1927 Detroit 192 R.P.Dinsmore A. H. Smith 
Apr., 1928 St. Louis 140 HL. Fisher H. E. Simmons 
Sept., 1928 Swampscott 300 HL. Fisher H. E. Simmons 
May, 1929 Columbus 250 A.H. Smith H. E. Simmons 
Sept., 1929 Atlantic City A. H. Smith H. E. Simmons 
Apr., 1930 Atlanta 115 S. Krall H. E. Simmons 
Sept., 1930 Cincinnati 150 Ss Krall H. E. Simmons 
Apr., 1931 Indianapolis H. A. Winkel- 

mann H. E. Simmons 
Sept., 1931 Buffalo H. A. Winkel- 

mann H. E. Simmons 
Feb., 1932 Detroit 130 EF. R. Bridg- 

water H. E. Simmons 
Aug., 1932 Denver E. R. Bridg- 

water H. E. Simmons 
Mar., 1933 Washington L. E. Sebrell H. E. Simmons 
Sept., 1933 Chicago L. E. Sebrell H. E. Simmons 
Mar., 1934 St. Petersburg Tra Williams H. E. Simmons 
Sept., 1934 Cleveland 450 Tra Williams H. E. Si immons 
Apr., 1935 New York 450 S.D.Cadwell H.E. Simmons 
Sept., 1935 Akron 450 S.D. Cadwell H.E. Simmons 
Apr., 1936 Kansas City 75 N.A.Shepard  C. W. Christensen 
Sept., 1936 Pittsburgh 350 N.A.Shepard CC. W. Christensen 
Apr., 1937 Chapel Hill 125 H.L. Trumbull C. W. Christensen 
Sept., 1937 Rochester 367 H.L. Trumbull C. W. Christensen 
Mar., 1938 Detroit 300 A. R.Kemp’ C.W. Christensen 
Apr., 1939 Baltimore 350 G.K.Hinshaw H.I. Cramer 
Sept., 1939 Boston G.K. Hinshaw H.I. Cramer 


Formation of Local Groups 


To carry out the purpose of the Division of Rubber 
Chemistry to enlarge its activities by means of group 
organizations, geographically distributed, Harry L. Fisher, 
division chairman, appointed during the latter part of 1927 
local group chairmen for the preliminary work in their 
respective geographical sections as follows: R. P. Dins- 
more, Akron; C. R. Boggs, Boston; A. A. Somerville, 
New York; and R. B. Stringfield, Los Angeles. 


New York—January 11, 1928 


No time was lost in launching these new enterprises. 
The first meeting of the New York Group was held Janu- 
ary 11, 1928, at the Beaux Arts Restaurant, New York. 
With 240 in attendance, organization was quickly effected 
by the spontaneous and unanimous election of W. A. 
Gibbons as group chairman and Donald F. Cranor as 
secretary-treasurer. At the speakers’ with A. A. Somer- 
ville, chairman of the occasion, was the guest of honor, 
Francis R. Henderson, president of the Rubber Exchange 
of New York, H. L. Fisher, chairman of the Division of 
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Rubber Chemistry, and the following ex-chairmen of 
the division: J. B. Tuttle, W. W. Evans, C. R. Boggs, 
E. B. Spear, J. M. Bierer, and W. B. Wiegand. 


Akron—February 15, 1928 


Not long afterward, on February 15, the Akron Group 
got under way, holding its first meeting at the Akron 
City Club, in Akron. Chemists and engineers attending 
this affair totaled 300. As leaders for the new group 
H. A. Winkelmann was elected chairman, W. H. Flem- 
ing, vice-chairman, and R. J. Bonstein, secretary-treasurer. 


Los Angeles—May 11, 1928 


Preliminary to organization of the Los Angeles Group 
a get-together meeting was held and 45 members were 
enrolled in the projected group. District organizer, R. B. 
Stringfield, was elected temporary president, and E. S. 
Long, temporary secretary. A committee composed of C. R. 
Park, E. S. Long, and A. K. Pond was named to formulate 
a plan of organization. A meeting of the new group was 
held on May 11, 1928, and organization was carried out 
with the adoption of a constitution and by-laws and the 
official enrollment of 63 members. The first regular of- 
ficers of the West Coast group were elected as follows: 
R. B. Stringfield, president; A. K. Pond, vice president : 
E. S. Long, secretary-treasurer; and C. R. Park, E. S. 
Long, and A. K. Pond, executive committee. 


Boston—November 7, 1928 


Fourth to carry out organization was the Boston Group 
under the direction of C. R. Boggs. The first meeting, held 
preliminary to official organization, took place on May 9, 
1928, in the Chamber of Commerce Building, Boston, 
Mass. There were 285 present, and at the head table 
sat many well-known rubber men from New England: 
C. R. Boggs, F. C. Hood, Everett Morss, W. D. Mc- 
Pherson, J. W. Fellows, J. M. Bierer, J. T. Blake, T. K. 
Sherwood, and K. Frolich. Formal organization was 
deterred owing to the length of the program. At a sec- 
ond meeting on November 7, 1928, the group was offi- 
cially started with J. M. Bierer elected as chairman and 
T. M. Knowland as secretary-treasurer. 


Chicago—June 28, 1929 


The year following the formation of these four initial 
groups saw the organization of the Chicago Group. A 
meeting of the general organization committee was held 
in Chicago on June 28, 1929. The purpose of the group 
was outlined by the committee as a plan toward closer 
cooperation between the laboratory and factory through 
presentation of papers of interest to both factions. Of- 
ficers elected to carry out the work of the group were 
C. Frick, chairman; Otto Urech, vice chairman; and B. 
W. Lewis, secretary-treasurer. First meeting of the 
rewly organized group was held on October 25, 1929, at 
Chicago, in conjunction with a meeting of the Chicago 
Section of the American Chemical Society. 


Detroit—June 23, 1937 


With local groups well established in the chief rubber 
centers of the country, the Rubber Division did not fur- 
ther expand its group organizations until 1937 when the 
Detroit industrial area, fast growing in prominence as a 
rubber center, was included in Rubber Division activities 
through the formation of the Detroit Group. With 75 
in attendance, the group held its first meeting on June 
23, 1937, and elected the following: chairman, W. J. Mc- 
Courtney ; vice chairman, E. J. Kvet; secretary-treasurer, 
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J. A. Bumpus; chairman of the membership committee, 
H. C. Anderson; and chairman of the entertainment 
committee, J. H. Norton. 

The work of these local groups is well known to all 
in the rubber industry. They afford an opportunity for 
supplementing and extending the technical activities of 
the division and for those present from the rubber and 
allied industries to become better acquainted so as to en- 
courage a spirit of cooperation and thus increase the 
benefits possible from the exchange of ideas. 


“Rubber Chemistry and Technology" 


In the year 1928 which saw the formation of the four 
local groups, the first issue of Rubber Chemistry and 
Technology, the division’s paper of reprints, was pub- 
lished, Vol. 1, No. 1, being dated April, 1928. C. C. 
Davis, well known to the rubber trade for his contribu- 
tion in developing the Bierer-Davis oxygen bomb and 
later for his co-editorship of the A.C.S. monograph, 
“Chemistry and Technology of Rubber,” was chosen as 
editor and has remained in that capacity ever since. The 
service that this valuabie publication has rendered during 
the past 11 years is recognized by the industry, con- 
taining as it does reprints of the most important papers 
on fundamental research, technical developments, and 
chemical engineering problems relating to rubber. In 
addition to reprints of papers presented in the English 
language, translations of important foreign language pa- 
pers are published. 


Crude Rubber Committee—April 23, 1935 


The wide variability in crude rubber has always been a 
source of much trouble to the rubber industry. In the 
early days the solution of this problem was a hopeless 
task with almost numberless varieties of crude rubber 
on the market, practically all of which contained large 
amounts of dirt and impurities. As wild rubber became 
displaced by the plantation grades, there was hope of 
attaining some degree of uniformity. Two committees of 
the rubber division, The Crude Rubber Testing Commit- 
tee and the Raw Rubber Specification Committee, labored 
on this problem during the 1920s, but achieved little suc- 
cess. In addition to the wide variability of the rubber 
available, they were deterred by the lack of standard pro- 
cedures for evaluating quality. 

On April 23, 1935, a new Crude Rubber Committee 
was appointed by S. M. Cadwell, division chairman, who 
acted on the suggestion of Edgar Rhodes, of the Rubber 
Research Institute of Malaya, that American rubber con- 
sumers organize for closer cooperation with those en- 
gaged in crude rubber production. The new committee, 
headed by H. Gray, was delegated to: promote a better 
understanding between producers and consumers of crude 
rubber; facilitate the exchange of information on the 
quality requirements for various crude rubbers, including 
latex; discuss quality requisites with technical agencies 
allied with producers, methods of testing, and evaluation 
of new types of rubber and latex. Since its origin this 
committee has accomplished much through cooperation 
with producers in increasing the uniformity of crude 
rubber and in outlining procedures to determine the quality 
of crude rubber and latex. There is more to be done 
along this line, and the present activities of the committee, 
now headed by R. H. Gerke, indicate that every effort is 
being made to further this work. 


Conclusion 


This year, 1939, a century after the discovery of vul- 
canization, which was fittingly celebrated by the Rubber 
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Division at its Boston meeting September 11 to 15, marks 
the thirtieth anniversary of the formation of the old Rub- 
ber Chemistry Section of the A.C.S. During this period 
we have seen the rubber industry in all its phases undergo 
a tremendous growth, both industrially and scientifically. 
It would not be unfair to say that this far reaching de- 
velopment was materially assisted by the activities of 
those organized groups of rubber chemists within the 
American Chemical Society. As long as the spirit of 
cooperation and contribution toward technical development 
is maintained within this body, we need have no fear for 
the future of the rubber industry. 





A Century After Goodyear 
(Continued from page 66) 


how crude rubber can be elongated or racked several 
thousand per cent. by alternate heating, stretching, and 
cooling. 

Vulcanization may enhance elasticity in several ways. 
The intramolecular reaction of sulphur or other vulcan- 
izing agent may decrease association or van der Waal’s 
forces; the vulcanizing agent may catalyze further poly- 
merization or may link up the molecules in a purely linear 
fashion by reaction with end groups to increase molecular 
weight or it may react intermolecularly to cross link 
adjacent molecules. 

Although some progress has been made toward arriving 
at an adequate explanation of vulcanization, the subject is 
still very much confused. In view of the present research 
activity in the field of rubber and other natural and syn- 
thetic high polymers and the likelihood that improved 
methods of studying these substances will be developed, 
one might safely predict that the present state of com- 
plexity in which we find the vulcanization problem will 
give way to a much clearer understanding before another 
century passes by. The structural chemistry of the vul- 
canization process in all of its ramifications, however, is 
so complex that progress is likely to be slow. 
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In the early days the machinery used was imported 
from Europe and America, but the Japanese soon began 
to manufacture small calenders and mills. In 1905, Henry 
C. Pearson, founder of INDIA RusperR Wor tp, visited 
Japan and saw some of the oldest locally constructed 
machinery which had been designed by an ambitious rub- 
ber manufacturer from illustrations found in a mechani- 
cal dictionary. 


Influence on the Rubber Industry 


Although the principal event in the history of the rub- 
ber industry, the discovery of vulcanization, was consum- 
mated in the United States of America, many European 
countries were well abreast, or in some instances ahead 
of American progress. However upon the advent and 
rapid adoption of the automobile in the United States, 
the position and economic importance of the rubber in- 
dustry abroad assumed lesser relative proportions. Never- 
theless the development and progress in the Old World 
were important factors in the early history of the rub- 
ber industry. 














Rubber Chemists Celebrate 
Centenary of Vulcanization 


at Fall Meeting 


HE regular semi-annual meeting of the Division of 
Rubber Chemistry, American Chemical Society, was 
held in conjunction with the ninety-eighth meeting of 
the parent organization in Boston, Mass., during the week 
of September 11 to 15. Approximately 4,000 members 
and guests were recorded in the general registration of 
the society, with an unusually large attendance at the 
Rubber Division. The theme of the Rubber Division 
throughout its sessions and of the entire society at the 
general session and banquet, which were under the aus- 
pices of the Division of Rubber Chemistry, was the 
“Celebration of the Centenary of the Discovery of Vul- 
canization of Rubber by Charles Goodyear.” 
Headquarters of the Rubber Division were at the 
Parker House where the technical and business meetings 
were held on September 14 and 15, and the general regis- 
tration for the society and the various divisions was con- 
ducted at the Statler Hctel. No separate records were 
kept for the various divisions, but it is estimated that 
approximately 400 attended the technical sessions of the 
Division of Rubber Chemistry. The program and ab- 
stracts of the sixteen papers presented at the Symposium 
on the Vulcanization of Rubber and the nine general 
papers were published in the September issue of INDIA 
Russer Wortp and will not be referred to in detail in 
this report. Because of the absence of English and French 
authors resulting from present European conditions the 
four papers submitted from abroad were read by Amer- 
icans. 


Crude Rubber Report 


Report No. 8 of the Crude Rubber Committee com- 
posed of R. H. Gerke (chairman), E. B. Babcock, W. D. 
Parrish, G. A. Sackett, and J. C. Walton was given by 
Chairman Gerke on September 15 and gave evidence of 
concentrated effort on the part of the committee with the 
accruing worth-while progress in its activities. Tenta- 
tive procedures for testing the variability of normal and 
concentrated latex have been returned in galley form to 
the editor of the Analytical Edition of /ndustrial and 
Engineering Chemistry for publication. The development 
of an apparatus for the determination of mechanical sta- 
bility of latex is under way. A practical and precise pro- 
cedure for quantitative dirt determination is being sought, 
and progress is reported in the investigation. A method 
for testing the variability of rubber with respect to plas- 
ticity is being developed. Both viscosity and retentivity 
are receiving attention. Also consideration is being given 
to the possibility of securing and publishing as a paper 
data regarding the mean value for the rate of vulcaniza- 
tion of first-grade rubbers as observed in United States 
factories. This information would assist producers in 
selecting a rate of cure satisfactory to consumers. Pre- 
vious reports of the Crude Rubber Committee have been 
consolidated and submitted to Rubber Chemistry and 
Technology for publication. 


Other Business 


By-laws of the Division of Rubber Chemistry were 
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presented by C. W. Christensen, chairman of the special 
committee, for consideration and were unanimousl) 
adopted by the division at the afternoon meeting on Sep- 
tember 15. These by-laws do not materially change the 
practices carried on in the past, but provide for certain 
committees and permit the division to operate officially 
under the national charter recently received by the Amer- 
ican Chemical Society. 

Dr. H. L. Trumbull, chairman of the Nomenclature 
Committee, reported progress in organization of the in- 
vestigation and cooperation with the American Society 
for Testing Materials. He stated that application would 
be made for approval by the Executive Committee for a 
sum of money to cover the cost of mailing inquiries to 
the members of the Rubber Division so as to benefit from 
their individual views. 

As a representative of the National Research Council 
of Canada, T. R. Griffith extended his felicitations and 
spoke briefly of the Canadian organization. 

Officers elected for the coming year are: vice chairman, 
R. H. Gerke; secretary, H. I. Cramer; treasurer, C. W. 
Christensen ; sergeant-at-arms, C. P. Hall; and three ex- 
ecutive committee members, W. Busse, A. H. Nellen, and 
J. H. Ingmanson. Having been vice chairman during the 
past year, E. B. Curtis automatically becomes chairman 
for the ensuing year. After the completion of the elec- 
tion, the outgoing chairman, G. K. Hinshaw, called the 
new officers to the rostrum and after introducing them 
turned the meeting over to Chairman Curtis who pro- 
ceeded with the two remaining papers of the program. 


General Celebration Meeting 


In Symphony Hall at two o’clock on September 13, Mr. 
Hinshaw presided over the general meeting of the Amer- 
ican Chemical Society which had been arranged as a 
special commemoration of the Founding of the Rubber 
Industry. Although the meeting was held under the aus- 
pices of the Division of Rubber Chemistry, the great in- 
terest of the entire society was manifested in the large 
attendance. 

In his opening remarks Chairman Hinshaw paid tribute 
to Charles Goodyear as the man who during the year of 
1839 in Woburn, Mass., achieved success after having 
labored, dreamed, sacrificed, starved, and neglected the 
welfare of his family to achieve an end, not for glory, 
fame, or profit, but for the benefit of his fellow men. 
After stating that not only was a discovery made in this 
small village in 1839, but there occurred “The Birth of an 
Industry,’ the modern Rubber Industry, Mr. Hinshaw 
welcomed the entire American Chemical Society to join 
in this “The Centennial Celebration Commemorating the 
Discovery of the Vulcanization of Rubber.” He then in- 
troduced C. A. Kraus, president of the American Chemi- 
cal Society, who extended greetings to the members and 
guests who were present at this, the ninety-eighth meeting. 

Speaking on the subject ‘““What is Vulcanization?” F. 
B. Babcock told of the economic and political conditions 
during the period of Goodyear’s tangible results and dis- 
covery which had a very distressing effect upon the then 
rubber industry, and he reviewed the important events 
relating to rubber up to the time of vulcanization. Stating 
that vulcanization, as ordinarily conceived, can be defined 
as the process of combining sulphur with rubber under 
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the influence of heat, and reiterating the time-worn ques- 
tion as to chemical change or physical phenomenon, he 
said that it is now definitely established that sulphur goes 
into chemical combination with rubber, but that most 
rubber technologists agree that the results are due to com- 
bined chemical and physical forces. In relation to re- 
cently published definitions in terms of the changes in 
properties, Mr. Babcock enumerated some of these 
changes and discussed briefly the presumable reaction of 
sulphur, still the universal vulcanizing agent, with rubber, 
but stressed the possibility of varying the process and the 
resulting product, thereby creating an infinite variation 
in the properties of rubber mixtures. 

Speaking on “Thomas Hancock,” an English rubber- 
working contemporary of Goodyear who among many 
other accomplishments invented the Masticator and re- 
invented vulcanization by emersion in molten sulphur. 
Alfred A. Glidden said, “ . . . in our own art of rubber 
manufacturing there has lived no hero or pioneer more 
worthy of our admiration and gratitude than Thomas 
Hancock of England. Thomas Hancock not only was a 
pioneer, but knew from the start that he was engaging 
in a new field of importance. He left behind him an 
astonishing number of discoveries and developments in 
the manufacturing of rubber and also a collection of in- 
valuable comments on his life work in his “Personal Nar- 
rative of the Origin and Progress of the Caoutchouc and 
India-Rubber Manufacture of England.” 

In discussing Hancock’s work and achievements, Mr. 
Glidden divided his remarks into three parts: Thomas 
Hancock, the Man; Thomas Hancock’s Achievements ; 
and An Evaluation of His Work in Relation to Its Effect 
on the Rubber Manufacturing Industry. 

In the absence of R. W. Lunn, of Leyland, England, 
his tribute to Charles Goodyear was read by William B. 
Wiegand. Very ably summarizing the essentials from 
Goodyear’s life and achievements which indicate his re- 
markable perseverance toward his objective and his utter 
disregard for his own personal welfare, Mr. Lunn paid 
homage “to the man who laid the real foundation to 
these industries [rubber and automotive] by his discovery 
of vulcanization one hundred years ago.” 

W. A. Gibbons spoke on “The Rubber Industry— 
1839-1939.” After discussing the characteristics of rub- 
ber and the technical aspects of Goodyear’s invention, 
Mr. Gibbons traced the advancements in the rubber in- 
dustry throughout the past 100 years in relation to the 
following influential phases: (1) commercial development 
to 1890, (2) plantation rubber, (3) invention of the pneu- 
matic tire, (4) scientific work to 1890, (5) the structure 
of rubber, (6) theory of vulcanization, (7) accelerators, 
(8) non-rubber ingredients, (9) compounding and re- 
enforcement, (10) compounding, (11) antioxidants and 
improvement in aging resistance, (12) industrial use of 
latex, (13) use of latex in other industries, (14) syn- 
thetic rubbers, and (15) the modern tire. 

In conclusion, Mr. Gibbons said, “While we are met 
today to celebrate the one hundredth anniversary of the 
discovery, this meeting is not the real memorial to this 
great inventor. ‘If you would see his monument, look 
about you’ and observe the great industry which he found- 
ed, whose products have been vital to still greater in- 
dustries and have contributed to the safety, comfort, and 
prosperity of mankind.” 


Commemoration Banquet 


More than one thousand members and guests of the 
American Chemical Society convened at the banquet held 
in the ballroom of the Copley Plaza Hotel on September 
13 to do homage to the discoverer who made the rubber 
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industry possible. Directly back of the speakers’ table 
the huge original painting on hard rubber of Charles 
Goodyear was draped in the glory of the American flag. 

After enjoying a very delectable dinner, those present 
were greeted by John M. Bierer, toastmaster for the eve- 
ning, who included in his remarks a classification of the 
history of the rubber industry into four periods: the 
first began when the unknown inventor in South Amer- 
ica discovered that shoes could be made by pouring latex 
on his feet; the second period extended from the time 
of the discovery of vulcanization by Goodyear in 1839 
to the advent of organic accelerators; the: third or scien- 
tific period was the thirty years immediately following; 
and the fourth period started with the appearance of the 
first important substitutes for rubber. In celebration of 
the beginning of the second period in which “nearly all 
the rubber products of today were developed and put to 
practical application,’ Mr. Bierer characterized two lead- 
ers of great renown as “Charles Goodyear of New Eng- 
land—inventor—dreamer—idealist—a man unselfish in his 
purpose—a financial failure” and “Thomas Hancock of 
old England—the alert and practical manufacturer. Both 
had a vision of the possibilities of vulcanized rubber. 
Goodyear conceived an idea; Hancock developed it and 
made it a success.” 

P. W. Litchfield on the subject, Rubber’s Position in 
Modern Civilization, stated that the outstanding charac- 
teristics of this modern civilization—transportation, mass 
production, communication and mass hygiene—were not 
created by rubber. 

“Rubber is the fluxing material without which they 
would be either totally impossible or tremendously re- 
stricted,” he continued. Rubber’s position in modern 
civilization is fixed by the facts that four million persons, 
the world over, are employed in the rubber business; 
almost three billions of dollars are invested in facilities 
for the growing, manufacture, and distribution of rubber; 
more than fifty thousand different and useful products are 
made from rubber; and in excess of two billion pounds 
of pure rubber are consumed in a normal year. After 
emphasizing the important technological developments 
and discussing the widespread influence of many typical 
applications of rubber, Mr. Litchfield said, “We know a 
comfort and perfection of living such as has been known 
to no other age. Much of the pattern of our modern 
scheme traces directly to the tenacity and faith of Charles 
Goodyear. . . . It is indeed fitting that we should honor 
the memory of this truly great man.” 

The next speaker, Kar! T. Compton, M.I.T. president, 
addressing the assemblage on Looking Forward in Re- 
search, actually gazed into a crystal ball and brought 
forth the observation that the possibility for advantageous 
use of our knowledge increases somewhat as the square 
of the number of facts of which our knowledge is com- 
prised. He said he believed that no research really de- 
serves the name if its results could be foretold when it 
began. Summarizing briefly some of the past accom- 
plishments, he foresaw the probability of coordination of 
present knowledge so as to produce greater results by 
extension of research from the known to the unknown. 
Specifically President Compton reasoned that as science 
has been applied to make warfare more destructive and 
likewise to bring about a certain compensating degree of 
protection against new weapons, so can it be used to re- 
duce the causes of war, particularly by providing the de- 
sirables of individual and national life so as to remove 
the incentive for taking from others by force. To the 
extent that great groups of people, such as nations, can 
be induced to support technological developments directed 
toward these ends, to that extent can they satisfy their 
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desires without recourse to war. President Compton 
closed with a quotation from Pasteur as directly bearing 
upon our present generation. 

“In our century science is the soul of the prosperity 
of nations and the living source of all progress. Un- 
doubtedly the tiring discussions of politics seem to be 
our guide. Empty appearances! What really leads us 
forward is a few scientific discoveries and their applica- 
tion.” 

James B. Conant, head of Harvard University, con- 
cluded the program with Lessons from the Past. With 
the growth of this new industry, born one hundred years 
ago, came the growth of a new science, the chemistry of 
polymers, of large molecules. When Charles Goodyear 
found that sticky raw rubber could be converted into a 
new and useful material by heating with sulphur and 
lead oxide, he undoubtedly made a chemical discovery, 
but a century later we chemists are still uncertain as to 
the exact nature of his discovery. 

After emphasizing the interrelation or partnership be- 
tween the rubber and the automobile industries, Presi- 
dent Conant said, “This much seems clear—in the past 
science and industry have prospered together. Each has 
influenced the other and each has altered society and in 
turn responded to society’s demands. If we view 
the history of science in relation to the history of society, 
we are led to characterize the relation of industry to 
pure science by the word symbiosis (which means living 
together), not by the word parasitism which implies a 
host and a devouring parasite.” 

Having reminded his listeners of a number of examples 
of symbiosis in the developments of the past, President 
Conant closed with these remarks, “So industrialists and 
scientists may well join together in celebrating either a 
great discovery in pure science or a revolution in the in- 
dustrial arts. For on close analysis both events are seen 
to be of equal significance for the attainment of those goals 
for which the two groups strive. And they may ask the 
other members of the community to join with them when 
they pay honor, as tonight, to a pioneer who opened doors 
to riches for mankind he little dreamed of. Treasures 
not measured in material terms alone, new weapons in 
man’s intellectual armory—perhaps the only enduring 
wealth of modern times.” 

Favors presented to each one present at the banquet 
consisted of: (1) a very handsome souvenir book of the 
centennial celebration which contained a reproduction of 
an engraving in 1862 from the original painting “Men 
of Progress” (Goodyear and eighteen contemporaries) by 
C. Schussele in 1861, the photographs and speeches of 
those appearing on the programs at the general session 
and banquet on September 13, and facsimile reproduc- 
tions of Goodyear’s patent, three contemporary newspaper 
advertisements relating to rubber goods of Charles Good- 
year and the patent papers granted Thomas Hancock in 
England; (2) a bound centennial volume, published in 
1939 for this occasion, of the writings of Charles Good- 
year and Thomas Hancock comprising “Gum-Elastic and 
Its Varieties with a Detailed Account of Its Applications 
and Uses and of the Discovery of Vulcanization” by 
Charles Goodyear, two volumes published for the author 
in 1855 and the “Personal Narrative of the Origin and 
Progress of the Caoutchouc or India~-Rubber Manufac- 
ture in England” by Thomas Hancock published in one 
volume in 1857; and (3) a sterling silver cocktail shaker 
bearing the likeness of Charles Goodyear on the cover. 


Rubber Exhibit’ 


Extensive interest was evident in the remarkable col- 
lection in the Copley Plaza Hotel from September 12 
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to 16 inciusive of articles, pictures, and literature relating 
to the rubber industry and including the era surrounding 
the time of Charles Goodyear’s discovery of vulcan- 
ization. This display largely of the reminders of nine- 
teenth century activities in rubber manufacture included 
a number of foreign contributions in addition to the many 
items gleaned from divergent sources within the United 
States. The photographs reproduced here and the enu- 
meration by display units of the items exhibited, although 
not complete, is quite comprehensive and will indicate the 
general nature of the collection. 

Unit No. 1.—First Hancock masticator (see Figure 1) 
driven by a steam engine and installed in 1836 in the 
Coswell plant of the British Tyre & Rubber Co., London, 
England. 

Unit No. 2.—Photograph of the first steam engine 
(Grasshopper type—see Figure 2) used in rubber manu- 
facture, built in 1836 by Easton & Amos and in the same 
year erected to run the Hancock masticator in the plant 
at 266 Coswell Road, London, E.C.1, England, of the 
British Tyre & Rubber Co. This engine was dismantled 
in 1922 after running more than 80 years. 

Unit No. 3.—Partial view of Thomas Hancock Ex- 
hibit (see Figure 3) by the British Tyre & Rubber Co., 
London, including units No. 1 to No. 3 inclusive—From 
left to right: pictures of Thomas Hancock (May 8, 1786- 
March 26, 1865), James Lyne Hancock (June 17, 1814- 
April 23, 1884), colored drawing of plant of Charles Mac- 
intosh & Co. in 1857, a picture of the first steam engine 
used in rubber manufacture, followed by the actual first 
steam-driven Hancock masticator. In the foreground is 
a case containing: a Marigold Automatic Closing (Tobac- 
co) Pouch of red rubber probably made about 1851; two 
rubber mats with embossed flower design made in an early 
attempt to obtain artistic effects in rubber; a molded rub- 
ber plaque of Thomas Hancock prepared for the great 
exhibit in Hyde Park, London, England, May 1, 1851; 
a pair of native rubber boots (ankle high) representing 
the type of rubber purchased by Thomas Hancock for use 
in his manufacture ; a frame containing specimens of early 
red-rubber molding and vulcanizing by Thomas Hancock 
(a series of four small designs in relief) ; and the follow- 
ing books or pamphlets, ““Caoutchouc and Gutta Percha” 
published in 1852 by the ‘Society for Promoting Christian 
Knowledge (England), “Caoutchouc and Gutta Percha” 
translated by T. Grant from the German of Raimond 
Hoffer in 1882, Dodd’s “Curiosities of Industry” 1854, a 
list of all rubber patents leading up to Thomas Hancock’s 
patent on Vulcanization (England) as published by Eyre 
& Spottswoods in 1859, “London Mechanics Register” 
Vol. 4 in 1826, “The Origin and Production of the Ca- 
outchouc or India Rubber Manufacture in England” by 
Thomas Hancock in 1857, “The Repertory of Patent In- 
ventions” No. 23 in 1844, an early vulcanizing temperature 
record showing a rise in temperature from 120 to 230 de- 
grees between 6 p.m. and 5 a.m. (10 degrees every hour) 
and “hold here until cured,” a compound book by James 
Lyne Hancock in 1877, a catalogue issued by James Lyne 
Hancock in 1867, the official catalogue of the 1851 exhi- 
bition in Hyde Park, London, the Cantor Lecture given 
by Thomas Bolas in 1880 on the subject “The India Rub- 
ber and Gutta Percha Industry,” and Thomas Hancock’s 
own copy of the first traceable illustrated trade price list 
of Charles Macintosh & Co. dated 1853. 

At the right in the picture is shown a bust of Charles 
Goodyear, loaned by the New Haven (Conn., U.S.A.) 
Colony Historical Society. 

1The Inp1a Russer WorLD PHOTOGRAPHER obtained 20 pictures ott 
cover practically the entire exhibit. For a limited time any one desiring 
prints of these photographs may obtain them at a nominal cost bv con- 


tacting Inpta Russer Wortp or E. H. Krismann, Room 1412, 140 Federal 
St., Boston, Mass, 
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set de Unit No. 4.—A table made from hard rubber under 
patents of Charles Goodyear for the exhibition by him at 
the Crystal Palace, London, in 1851 (see Figure 4). 

Unit No. 5.—Group photograph of Charles Goodyear 
and 18 contemporary inventors (see Figure 5). 

Unit No. 6.—Photostatic copies of 35 pages from 
Inp1A RusBper Wortp 50 years ago. 

Unit No. 7.—Early Twentieth Century Miscellaneous 
Tires (see Figure 6): 1910—Airplane, 20x2 and 28x4; 
1905—Carriage, 34x3 (solid) ; 1914—Truck, 40x8x4.5; 
1915—Truck Fabric, 48x12; 1930—Industrial, 20x5x15 
(solid). Several small automotive parts from the same 
period are shown. 

Unit No. 8.—Early Twentieth Century Passenger Car 
Tires (see Figure 7): 1909—QD CL Fabric, 35x4.5 
(2-cure) ; 1912 to 1918—Fabric, 33x4, and H.D. Cord, 
34x4; 1914—Bolted on Fabric 36x4.5; 1915—-RL Tread 
34x3.5; 1916—Fabric, 32x4, and S.S. Fabric (2-cure), 
35x5; 1917—-PL. Tread, 36x4.5, and S.S. Fabric, 35x4.5; 
1918—PL. S.S. Fabric, 32x3.5; 1929—Clincher Cord 
30x3.5, and S.S. Cord, 21x4.40; 1931—Cord, 30x3.5. 

Unit No. 9.—Modern Tires (see Figure 8): 1912- 
1916—Hook “Construction Cord 32x4.5, one passenger- 
car balloon for each of 15 companies, and in the back- 
ground, a 1928 solid truck tire, 36x8, and a present-day 
balloon truck, 18.00x24, with a 2.00x8 for comparison. 

Unit No. 10.—Specimens of Crude, Synthetic, and Spe- 
cially Prepared Rubbers (see Figure 9) : Left—Hevea La- 
tex, Coagulated Latex, Pale Crepe, Smoked Sheet, Fine 
Hard Para, Coarse Para, African, Knockry (African), 
E Finst Steam ENGINE USED in Saxehcpieccae Guinea (African), Mixed Pickle, Guayule, Gutta Percha, 
AGRASSHOPPER ENGINE Bunt ov EASTON « AMO: Gutta Siak, and Balata ; Right—Powdered Rubber, Crumb 
m= awe re Rubber, Deproteinized Rubber, Latex Sprayed Rubber, 
Perbunan, Neoprene (E, G, and Latex), Thiokol (D, 
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K, Latex, and Molding Powder), and Tournesit. 

Unir No. 11.—Compounding Ingredients and Re- 
claimed Rubber (see Figure 10). 

Unit No. 12.—Mechanical Rubber Goods (see Figure 
11) including: Rubber Covered Wires and Cables, 50 
specimens ; Hose and Tubing 24; Belts, 10; Matting, 2; 
and Synthetic Rubber Products, 13. 

Unit No. 13.-—Modern Rubber Footwear Display (see 
Figure 12) includes four typical Boots, one Hunting Pac, 
five Gaiters, four Rubber Overshoes, seven Canvas Shoes, 
and one Sandal. 

Unir No. 14.—Old Rubber Boots—Men’s Boot pur- 
chased in 1891 from Hartman & Everest, Glens Falls, 
N. Y., and in use up to five years ago; Hood Brand Hip 
produced in 1898; Wales-Goodyear Sporting early 1900 
(date not definite) ; Goodyear Glove Brand Short and 
Hip Boots made in 1902; Woonsocket Firefighter Short 
Boot originally purchased in 1905; and Goodyear Glove 
Fireman’s Short Boot purchased July 10, 1914. 

Unit No. 15.—Case (see Figure 13) displaying: the 
book “Trials of an Inventor—Life and Discoveries of 
Charles Goodyear,” 1866; a compound Book of Billings, 
Clapp & Co., Chemists, 144 High St., Boston, Mass., dated 
July 25, 1899; and license papers “Charles Goodyear 
Esquire to William Judson Esquire dated 4th August 
1856 License under letters patent dated 30th January 
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1844 so far as relates to Boots and Shoes and coverings 
for the feet; License William Judson Esq. to Christ 
Meyer Esq. and others dated Ninth August 1856, and a 
letter from William Judson dated Edinburgh 26 Sept. 
1857 to North British Rubber Co. granting “license to 
make and sell shoes and boots without any stamp or mark 
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of Patentee.” 

Unit No. 16—Old Rubber Footwear—Wales Good- 
year Shoe Co. gum shoes found in a New Haven store, 
May 7, 1931, and known to have been in stock for over 
45 years; Lyconing Rubber Co. gum shoes (found as 
above) in stock from 30 to 35 years before May 7, 1931; 
Goodyear Boot & Shoe Co. gum shoes (found as above) 
in stock over 45 vears before May 7, 1931; American 
Rubber Co. Short Boots purchased by J. Howard John- 
son 41 years Hood Molded Marvel Overshoe 
(men’s) made in the 1890’s; Women’s Boot made about 
1860; Worn Gum Shoes illustrative of those made from 
1800 to 1850 (loaned by E. G. Burgum, Concord, N. H.) ; 
Women’s Imitation Sandal made about 1870; Meyer Rub- 
ber Co. Child’s gum shoes, Goodyear Process Patented Feb. 
21, 1871, made about 1871 to 1875 ; Goodyear Glove Wom- 
en’s Zephyr Petites (Regular Narrow Last) made in the 
Fall of 1893; Illustrative Women’s Russian Boot which 
preceded the Zipper Pavlova; and a native rubber shoe 
(loaned by Mr. Astlett). 

Unit No. 17.—Assembled display of 63 specimens of 
miniature rubber footwear (see Figure 14), “Original Dis- 
play as Shown at Columbian Exposition, Chicago, 1893.” 

Unit No. 18.—Leather, Wood, and Rubber Shoe Col- 
lection (United Shoe Machinery Corp., Boston, Mass.) 
Representing Many Countries: 

England—Lancashire clog with wooden sole and heavy 
leather upper: sole protected with armored band on fore- 
part, and heel and upper tacked to wooden sole with brass 
tacks. Still made in large quantities in the Lancashire dis- 


ago; 


trict of England. Purchased in London, Ont., Canada, in 
1922. Old English patten (Iron Circular Stilt, Wood 
Base, Leather Straps): probably in the period 1825-1850. 
Has wrought-iron stilted sole raising the foot above the 
damp earth. Purchased in England in 1898 by a New 
York collector and from him for the collection in 1928. 

United States—Patten (leather) once worn by Mrs. 
Lucy Lea Prescott, of Epping, New Hampshire, about 
1800. Well made and has seen much service. Presented 
by a descendant of the wearer, Mrs. C. T. Cahill in Janu- 
ary, 1929. Hinged wooden patten with leather upper. 
Forepart so hinged as to make it more comfortable in 
walking. This patten was worn by the grandmother of 
Mrs. E. W. Crafts, of Grass Lake, Mich., prior to 1830- 
1850. Purchased from Mrs. Crafts in 1927, Child’s 
rubber overshoe made about 1885. Presented to the 
collection by Charles Swan, son of the late Daniel Swan, 
a well-known shoe dealer and manufacturer of Lowell, 
Mass. Men’s galosh or sandal made of treated leather 
intended to be worn in damp weather. Made by Robbins, 
a New York shoemaker in 1835. Purchased in New York 
in 1914. 

Brazil—Very old gum shoe (folds flat with lengthwise 
crease in center of sole and upper) of the type originally 
made in the forests of Brazil by natives. Made by form- 
ing a clay last, dipping it into latex, smoking it, and after- 
ward setting it out in the sun to cure. The clay last was 
then crumbled out from the shoe, which was then stuffed 
with rice hulls to prevent it from adhering. This shoe 
was presented to the collection in 1910 by Charles Swan, 

















(Right) 
Fig. 12 
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in whose father’s possession it had been since 1850. De- 
spite all the years the rubber still maintains an average 
amount of elasticity. Another very old gum shoe made 
by natives of Brazil about 1840 was owned by Daniel 
Swan for about 55 years previous to presentation to the 
collection by his son in 1904. Shaped to approxi- 
mate the foot and with an outline of a leafy design on 
the toe, it was made according to the usual native custom 
and some of the rice hulls were in the shoe at the time 
it was presented. 

Bolivia—Gum shoe of the type still made in some 
sections of Bolivia and worn by natives. Made in the 
primitive method of forming a last of clay, dipping into 
latex, smoking it, curing and finally crumbling out the clay 
last. It is unusual because of the thickness of the rubber 
(approximately 14-inch thick — horizontal top — ankle 
high). Effort has been made to work in outline the seams 
and to give the appearance of nails in the sole. Purchased 
in Potosi in 1931. 

Greenland—Unusual boot (bear skin upper) worn by 
one of the most northern families of Polar Eskimos. 
About 14 inches high at the back and 18 inches at the 
front, it is made from the foreleg and foot of the polar 
bear; the forelegs only are used as the hair grows in such 
a manner as to shed snow or moisture. The sole is of 
square flipper seal. Usually worn with stockings made 
from the polar hare or Caribou skin when available. A 
sealskin thong at the top gathers the boot tightly around 
the leg in order to keep out moisture or snow. 

Japan—Finely made clog with sole pad of plaited palm 
fiber on wood base and cloth upper. Purchased in Tokio 
in 1904. 

Holland—Old Dutch klompen (all wood) which from 
the wood and evident amount of wear appear to have seen 
considerable service. Purchased from a New York col- 
lector in 1928. 

Peru—Crude native shoe of rubber made in the same 





manner as the original gum shoes. Shoes of this char- 
acter were made in the early part of the last century in 
the interior of South America for export. Presented to 
collection in 1921. 

Unit No. 19.—Display of Early Products and Records 
including: Hard rubber whiskey flask presented to a 
Union Army officer by his friends in Naugatuck in the 
late months of the Civil War. (Loaned by A. G. Emery, 
Naugatuck, Conn.) 

Rubber tired roller skates bearing molded inscription, 
“Goodyear Patent 1844-58.” (Loaned by A. A. Benedict, 
New York, N. Y.) 

Six original compound books with indication of origin 
in late nineteenth and early twentieth centuries. Typical 
pages in ink in long hand bore the following information. 


Harp Russer Tyre Compounns (UsEp purinc Earty 1900s) 
$1 $2 33— 
Syringe Pipes 
ET hte ia te he kak ba aeea es 10 5 9 
EMM a plates ala Slade aed a oa0 dius aca 6 “a 
IRE PE NTIBIE S0s8 Siac Siiarn a oscars tate 5 15 18 
SUNIL Sic ain ca \arels alanine oie Bh € 64 9% 
Cotton Seéd Oil......... She 14 2 ro 
BUM © oa cide Rois de nese cues : 7% 
POE ote ini since. tials ‘aie V, 
No. 1, 2 and 3 cure at 300 
9 hr. run up 
7 hr. hold 
Compounpns FoR HosPitaL SHEETING 
[No date—probably early 1900s] 
4 lbs. Rubber Acid Cure 
es Pontiac 5lbs. Fine 
25 “ Lithopone 4 “ Pontiac 
25 “ Paris White 25 “ Grasselli White 
1 “ Cotton Seed Oil 25°° Paris “ 
8oz. Magnesia os Cotton Seed Oil 
8oz. Magnesia 


8oz. Sulphur 
1lb. White Lead 


Unit No. 20.—Sixty-two original United States Gov- 
ernment patent models relating to rubber which accom- 
panied applications for patents in the nineteenth century. 
(See Figures 15 and 16, Loaned by American Patent 
Models, Inc., New York, N. Y.) 



















(Right) 
Fig. 16 


This exhibit was made possible through the courtesy 
and cooperation of the individuals and companies who, 
having accumulated the articles, so generously loaned them 


for the duration of the meeting. Evident contributors 
include: American Patent Models, Inc.; Armstrong Rub- 
ber Co., Inc.; Mr. Astlett; Bell Telephone Laboratories ; 
A. A. Benedict ; Boston Woven Hose & Rubber Co.; Brit- 
ish Tyre & Rubber Co., Ltd.; E. G. Burgum, Cambridge 


Rubber Co. ; Corduroy Rubber Co. ; Diamond Rubber Co. ; 
Dunlop Tire & Rubber Co.; A. G. Emery; Firestone Tire 
& Rubber Co.; Fisk Rubber Corp. ; General Tire & Rubber 
Co.; B. F. Goodrich Co.; Goodyear Tire & Rubber Co.; 


Hood Rubber Co. ; INpIA RUBBER W orLD; Kelly-Springfield 





Tire Co.; Lambertville Rubber Co.; Lee Tire & Rubber Co.; McCreary 
Tire & Rubber Co.; Mohawk Rubber Co.; Naugatuck Chemical Div., 
United States Rubber Co.; New Haven Colony Historical Society; Pharis 
Tire & Rubber Co.; Pennsylvania Rubber Co. of America, Inc.; Servus 
Rubber Co.; Simplex Wire & Cable Co.; United Shoe Machinery Corp.; 
and United States Rubber Co. 


"Credit Where Credit Is Due" 


The entire meeting of the Division of Rubber Chemistry, including 
the banquet and the genera! session in which the entire American Chemical 
Society participated, was conducted with a dignity and an apparent standard 


of performance such as exemplify a full realization of 
the importance of the occasion and the function which 
present-day members of the industry perform in national 
life. There was evidence of hard work and careful plan- 
ning on the part of not only those who cooperated in 
the arrangements for the meeting, but also by the authors 
of papers and the speakers at the general session and the 
banquet. Also a spirit of enthusiasm and serious atten- 
tion to the subject matter under discussion was displayed 
by those attending. The banquet was made possible by 
the generous and enthusiastic support of 72 rubber com- 
panies and suppliers associated with the rubber industry. 
A large measure of satisfaction should accrue to those 
who supported the celebration, to those who loaned ar- 
ticles to the rubber exhibit, and to the unofficial workers 
who assisted in the arrangements as well as to the Cen- 
tennial Committee consisting of C. R. Boggs, A. A. Som- 
erville, W. B. Wiegand, John M. Bierer (chairman), and 
to the Exhibit and Decoration Committee composed of 
T. M. Knowland, J. C. Walton, A. A. Glidden, D. C. 
Scott, Sr., E. L. Hanna, J. J. Sindler, W. E. Kavenagh, 


and E. H. Krismann, (chairman). 





Columbia to Release Goodyear Film 


On October 6, Columbia Pictures Corp. will release for 
general distribution ‘““The Story of Charles Goodyear,” a 
motion picture depicting the life and struggles of this 
great inventor. The film is one of a series on famous 
inventors. Jan LeMan, director and author of the script, 
spent considerable time studying old volumes and many 
rare, unprinted manuscripts to gather additional informa- 
tion on this dramatic story. Hal Taliaferro plays the 
title role; while Lorna Gray plays the part of Mrs. Good- 
year in the production. 




















A Half Century of Association of Which 
INDIA RUBBER WORLD Is Very Proud 











EPRODUCED herewith are six advertisements ap- 

pearing in the first issue of INDIA RuBBER Wor Lp, 

which have remained in our columns in one form 
or another since 1889. 

The H. O. Canfield Co., the Davol Rubber Co., the 
Home Rubber Co., and John Royle & Sons are still operat- 
ing under their original names, while the Birmingham 
Iron Foundry is now a part of Farrel-Birmingham Co., 
Inc., and the Boomer & Boschert Press Co. is today 
known as the Dunning & Boschert Press Co., Inc. 

In addition to those named above, two of our regular 
advertisers have been in the paper regularly for over 
40 years, five for over 30 years, 19 for over 20 years, 
and 11 for over 15 years. 

It reflects credit on both the prestige of the publica- 
tion and the stability of the industry that has made this 
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record possible. Starting only 50 years after the dis- 
covery of the principle of vulcanization by Goodyear, 
INpIA RusBer Wor Lp, through both its editorial and 
advertising pages has reflected and recorded the progress 
of the industry in improved processes, materials, and 
equipment. 

It is a far cry from the mills, presses, and extruders 
of a half century ago to the automatic vulcanizers and 
presses of today; yet the pages of INDIA RuBBER WoRLD 
have chronicled this progress through every step. Its 
files and indexes represent rubber history in every stage 
of its making. 

Locking ahead, it might be interesting to observe how 
rubber men of 1989 will consider the processes and equip- 
ment of today as compared with the current and, un- 
doubtedly, highly improved methods of 50 years hence. 
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Rea THE HOME RUBBER CO. A. st 


Trenton, New Jersey, U.S. A. 


J. 0. STORES, Treas. and Gen'l Manager. 





Rabber Carriage and Coupe Mats 

Bubber Hotel Mats of any design or 
dimennons. 

Rubber Office and Hall Mats. 

“ Pullman Car Tread.” 

4] Dentists’ and Barbers’ Mats. 

GH} Special Mats, or Treads, for Car 

Companies, Public Buildings, or 

Corporation Offices, with name or 


U BBER MATS made from 
he best of stock, in designs 










own that are acknowledged 





the most artistic ever 
to this class of work. 


mpliments that we are 





yy from buvers, war 
fant us inthe honest conviction 


that our Mats “wear Like iron,” 





are “ truly artistic” and we intend 

The STANDARD isa good 
honest belt, and is capable of 
a deal of work. For ordinary 
use it cannot be excelled It 
has the same finish that char- 
acterizes the higher grades 
that we mention below. 

The EXTRA is all that the 
word excellent implies. It 
excels in strength. in durabil- 
ity, in finish. The duck is 
more than good—it is strong 
and heavy—the rubber is of 

* fine quality. Air Broke 
The SPECIAL is actually — - P08 VACUUM AnD Alm Brake 
* the highest grade belt made. Conducting Hose, 
We do not hesitate to recom- 
* mend it for the hardest usage 


initials, made te order. 


te forever deserve this reputation. 








In Hose we make: 


Steam Hose, 


SD ROLLERS, 1: ig made of extra heavy Brewers’ Hose, 
duck and pure rubber. Oil Hose, 
iN SPRINGS. ie Tanners’ Hose 
J Tank Howe, 






LTH Garden’ Hose. 


Our corrugated matting makes a floor covering that wears for years, and 
that ton, where it has to endure the tramping of thousands of feet shod with » 
a 


“heel protectors,” hob-nailed shoes and ice.creepers. Many public buildings 
ay sine = 





throughout the country use it, and ours qiand with the very best. A 7 or 
thickness desired 
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UNITED STATES 


The “Ekko” Process for Making Molds 


Introduced 


by U. S. Rubber Co. 





Tire Molds 

The steps in the process of prepar- 
ing tire molds are shown in Figure 1. 
A is a mold made by the usual proc- 
ess of engraving mounted in a cast- 
iron watch-case back. This mold which 
is said to require at least 165 man- 
hours of labor to produce, is used to 


produce the rubber pattern, B, which 





Fig. 1. Steps 


HE “Ekko” process is a new meth- 
od for the preparation of molds and 
dies which grew out of researches 
the United States Rubber Co., 1790 
Broadway, New York, N. Y., on the 


production of cheaper tire n 








name “Ekko” is a pho 

of echo suggestive of the d 

nature of the process, The new meth- 
od is said to offer advantages to al- 


most all industries using molds and 


dies and to permit complex designs. 
The Process 

The “Ekko” process enables the pro- 
duction of molds and dies from an 
original article or a specially prepared 
pattern by electroforming a deposit of 
iron on the desire 
forming is essential 
troplating except that deposits up to 
14-inch thick can be orc 
from 1/1000 
applied by the 
processes. 


vy the same as elec- 





duced, whereas 
o 2/1000-inch of metal is 
usual electroplating 
When heavy electroformed 
deposits of iron are separated from the 
underlying pattern, a cavity or die in- 
sert is obtained which is a negative 
reproduction in minute detail of the 
shape and surface finish of the pattern 

The iron produced by the electro- 
forming process is 99.98% pure and 
substantially free from porosity. When 
plated, it is about 50% harder than 
cold rolled steel and gives a sclero- 
scope reading of 37 or a Brinell read- 
ing of 240. The metal can be softened 
to the normal value of pure iron by 
annealing or can be hardened by car- 
burizing so that it will scratch glass 
Electrolytic iron has a heat conduc- 
tivity nearly twice that of cast-iron or 
steel. 


in the Production of Tire Molds by the "Ekko" Process 


Patterns upon which to deposit the 
iron should have a conductive surface. 
Non-conductive materials such as rub- 
ber, wood, glass, and plastics may be 
used provided the surface is first made 
conductive. In the case of rubber pat- 
this condition is achieved by 
dusting the surface with powdered 
graphite and polishing with a light 
brush. Any metal is satisfactory for 
pattern use with the exception of zinc 
and aluminum, which are attacked by 
the plating bath. 





Fig. 2. Segment of an Electroformed 
Tire Mold 





is later covered with iron by electro- 
deposition. A spacer ring between the 
mold sections is used in molding the 
pattern to allow extra width in the 
central tread portion, thus providing 
extra material where the unit is to be 
cut into halves. C is one-half of an 
electroformed cavity %-inch thick. 
This shell, which weighs about 100 
pounds, is fitted into a watch-case back 
as shown in D and is held in place at 
a few points by welding. Figure 2 
shows the outer surface of a segment 
of an electroformed tire mold. 


Other Types of Molds 


One of the first applications of the 
“Ekko” process to other than tire 
molds was the preparation of a sponge 
rubber hand for a young girl. The suc- 
cess with this project indicated the de- 
sirability of electroforming in the rub- 
ber industry. An example of the 
intricate mold designs that can be 
produced by the process is illustrated 
in Figure 3, which shows the molded 
rubber design on the right and the 
mold itself on the left. In addition the 


“Ekko” process has found application 
in the plastics, glass, embossing, and 
metal stamping fields. 





Fig. 3. Electroformed Mold Segment (Left) and Molded Reproduction 
in Rubber (Right) 
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October 1, 1939 


Ample Rubber and Replacement Materials 


Appear to Be Available 


ITH present world conditions be- 

coming more complex there is 
much speculation as to the effects upon 
the American rubber industry and, in 
fact, upon the commerce in rubber and 
rubber products throughout the world. 
The indeterminate factors are too num- 
erous to enable any accurate prog- 
nostication regarding the ultimate re- 
sulting conditions. In attempting to 
conduct business on a suitable basis 
many are looking back at the situation 
in 1914 and examining the trend dur- 
ing the four-year period which ended 
with the termination of the war in 
1918. However present conditions 
which will affect the rubber industry in 
the United States during the period of 
this European war are definitely at 
variance with those existing in 1914, 


Demand in 1914 and 1939 


At that time rubber goods were be- 
ing manufactured to a considerable ex- 
tent in only a dozen countries, and the 
export of rubber products was largely 
conducted by Great Britain and Ger- 
many with the United States, Russia, 
France, Italy, Canada, and Belgium 
appearing as lesser factors. In the 
early days of the war many of these 
countries became involved, and because 
of the increased internal demand they 
were unable to continue supplying the 
export requirements. As the result, a 
rapid and unanticipated demand was 
made principally on the United States 
and Canada to supply not only the ex- 
cess of normal export needs, but also 
the increase in industrial requirements 
because of activities caused by the war 
as well as tires for the then rapidly 
expanding automobile industry. Thus 
a very exceptional situation was cre- 
ated wherein the American rubber in- 
dustry, which was of much lower vol- 
ume than at present, was called upon 
to accommodate a rapidly expanding 
field and also the war requirements, 
thus resulting in a virtual boom in the 
industry. 

Today conditions are very much 
changed. Rubber goods are being pro- 
duced regularly in a greater number of 
countries for domestic use and many 
of these are practically self sufficient. 
International trade has not increased in 
proportion to world consumption. The 
American rubber industry is now of 
much greater magnitude, has available 
a greater excess capacity, and therefore 
can absorb more additional business than 
in 1914. Undoubtedly there will be some 
increased demand due to both domestic 
and foreign needs, but the percentage 
of the increase to the capacity is likely 
to be of considerably lesser propor- 
tions than during 1914 to 1918. 


Rubber Supply in 1914 and 1939 


The situation regarding the available 
supply of the basic material, rubber, is 
much more favorable than in 1914 and 
the four years which followed, when 


plantation rubber was only becoming a 
factor. There was no excess capacity 
for producing crude rubber, or were 
surplus stocks of the commodity avail- 
able in either the consuming or pro- 
ducing countries at that time. Syn- 
thetic rubber-like materials were 
unheard of and reclaimed rubber was 
more or less limited primarily because 
the available scrap from old tires had 
not reached sizable proportions. 

The annual world capacity for pro- 
ducing natural crude rubber is now 


approximately 50% greater than the 
yearly world consumption. On July 1, 


1939, the world stocks consisted of 5.4 
months’ world supply. Although on 
September 1, 1939, the United States 
had only approximately 3% months’ 
supply, arrangements have been made 
whereby the government will procure 
in the future an impounded additional 
stock of about 80,000 long tons, or at 
the present rate of consumption 1.6 
months’ supply, which is to be held by 
government agencies for use only in 
case of a war emergency. According 
to a cable received on September 7 by 
the New York Commodity Exchange 
from London through Reuters, it was 
officially announced that for the pur- 
pose of buying rubber for shipment to 
New York and other ports in the 
United States pursuant to the Anglo- 
American barter agreement, the Min- 
istry of Supply is opening a market 
office. Although the date of instituting 
buying was not announced, there is 
definite evidence of the intention to 
proceed with the plan. According to 
another cable to the Commodity Ex- 
change on September 9 from London 
through Reuters, the International 
Rubber Regulation Committee has re- 
vised the permissible quota for the 
fourth quarter of 1939 to 70% of basic 
quotas. Although at least part of this 
quota is probably intended to com- 
pensate for the barter plan, the 
I.R.R.C. has shown its intention to 
take the necessary action to provide 
more crude rubber. Assuming that 
rubber is available, the only source of 
interruption lies in decreased shipping 
facilities. 

After communicating with the Amer- 
ican Government, The Rubber Manu- 
facturers Association, Inc., on Septem- 
ber 12 issued a statement indicating 
that ample rubber is available to supply 
all conceivable demands in war time 
and further stated: “As for shipping, 
there is substantial evidence that ade- 
quate shipping is available and that it 
will continue to be provided regardless 
of adjustments of routes and _ lines. 
The U. S. Maritime Commission has 
expressed its willingness and its ability 
to give aid if necessary.” 

Synthetic Materials 


Synthetic rubber-like materials in- 
cluding Neoprene, “Thiokol,” Koroseal, 
etc., have heretofore been utilized 
primarily in products subjected in serv- 
ice to heat, oil, or other conditions to 
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which natural rubber is not suitably 
resistant, but tests have been made 
which indicate the possibility of prac- 
tical substitution of these materials for 
crude rubber to a much larger extent 
should a shortage of crude exist or if 
the prices were to become more nearly 
equalized. Any tendency in this direc- 
tion would result in larger scale pro- 
duction of synthetic materials and con- 
sequently lower costs. Information is 
gradually being obtained regarding the 
scope and technique of their use. The 
raw materials needed are found within 
the United States in ample quantities 
for any possible requirements. Proc- 
esses and manufacturing methods have 
been perfected. In the event that the 
major portion of the crude rubber sup- 
ply were suddenly cut off, it would, of 
course, be impossible immediately to 
provide a sufficient replacement quan- 
tity of the synthetic products, as pro- 
duction capacity for suchan emergency 
is not now available, but the existing 
capacity ‘s reported to be well ahead 
of actual consumption requirements 
and as being gradually enlarged when 
the need is indicated. Further increases 
in capacity are limited only by the 
time required to provide the plant and 
equipment. In addition to the syn- 
thetic rubber-like materials now pro- 
duced commercially in this country, a 


process has recently been developed 
whereby a synthetic rubber of the 
Buna type is said to be producible 


from raw materials now abundant here. 
It appears very likely that production 
at a reasonable cost could be instituted 
within a comparatively short time, 


Reclaimed Rubber 


Reclaimed rubber as a class of ma- 
terials is a very tangible medium for 
relieving the situation which would re- 
sult from a shortage of crude rubber. 
Having been produced and used on an 
important scale in rubber compounding 
throughout the past four decades, it is 
fully understood and requires no new 
technique in its use. Enormous quan- 
tities of worn tire carcasses, tubes, and 
other scrap materials are procurable 
for the production of reclaimed rubber. 
With the present improved processes 
of reclaiming, the materials produced 
are now being utilized in many quality 
products including tire carcasses as 
weli as footwear and numerous me- 
chanical rubber goods. Since the price 
of tube reclaim ranges from 9 to 10 
cents per pound and black select tire 
reclaim stands at 6¢, or less than one 
third of the price of crude, the substi- 
tution of reclaimed rubber is not 
contingent upon a phenomenal rise in 
the price of crude rubber. 

In 1917 with the United States crude 
rubber consumption at 157,371 long 
tons and the price of crude at $0.722 
per pound, the consumption ratio of re- 
claim to crude was 56.7%. In 1922 
with crude consumption at 283,271 long 
tons and price at $0.174 per pound, the 
consumption ratio of reclaim to crude 
was 19.2%. In 1928 with crude con- 
sumption at 437,000 long tons and 









23 per pound, the consump- 
ion ratio of reclaim to crude was 51%. 
In 1937 with crude consumption at 
543,600 long tons and price at $0.194 
per pound, the consumption ratio of 
reclaim to crude was 29.8%. In 1928 
the total of the United States con- 
sumption of reclaim plus the net ex- 
ports, or presumably the actual produc- 
tion of reclaim, was 232,416 long tons. 
According to a report issued on June 
17, 1937, by the Leather and Rubber 
Division, Bureau of Foreign and Do- 
mestic Commerce, of its survey cov- 
ering 28 companies operating 33 re- 
claiming plants, the potential annual 
capacity, on the basis of 6 days of 24 
hours each per week, was indicated to 
be 220,600 long tons and, when allow- 
ing for planned extensions, was ex- 
pected to be 253,900 long tons by 
January 1, 1938. It need be remem- 
bered that this is “potential” capacity 
and that sustained production could 
not be held at 100%, but on the other 
hand a seven-day week would probably 
maintain the total annual capacity of 
approximately 250,000 long tons on the 
basis of planned expansion by January 
1, 1938. It has recently been said that 
the capacity for producing reclaimed 
rubber in the United States now stands 
at 265,000 long tons, or from 50 to 55% 
of the nation’s total consumption of 
crude rubber last year in contrast to 
the present ratio of approximately 33%. 


Suppliers Report Liberal Capacity 


When the probable excess demand 
over normal requirements and the po- 
tential supply of crude rubber, syn- 
thetic materials, and reclaimed rubber 
is fully considered, it appears that 
ample facilities are available to accom- 
modate any possible load which may 
be thrown on the rubber industry. 
This is based, of course, on the as- 
sumption that rubber companies will 
place orders only on the basis of the 
proper inventory for their actual needs 
There has been some evidence of what 
appears to be an unwarranted building 
of inventory of these raw materials for 
emergency purposes. A sudden rush 
for unneeded materials will disrupt the 
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markets and production schedules of 
suppliers who report ample capacity to 
care for actual needs. Hysteria in buy- 
ing should be avoided. 


Holliday & Co. Features 
Speed Case Mold Plates 


Molds for rubber goods are now 
being made from Speed Case plates, 
open-hearth steel plates of high uni- 
form quality. The steel is available 
in three carbon grades—.15/.25 c., .30/ 
40 c., and .45/.55 ¢c—which generally 
cover mold requirements. The plates 
are said to produce a smooth bright 
finish with no tendency toward tearing 
at the highest machining speeds. Im- 
portant economies are claimed in mold 
production because in many cases the 
machined surface is the finished sur- 
face, and no subsequent operation is 
necessary. Speed Case plates are also 
said to be more resistant to wear and 
corrosion than ordinary steels general- 
ly used in the same application. W. J. 
Holliday & Co., 228 N. La Salle St., 
Chicago, [I]. 


Robertson Resigns; 
Collyer Goodrich Head 


David M. Goodrich, chairman of the 
board, The B. F. Goodrich Co., Akron, 
©., announced that at a directors’ 
meeting in New York, N. Y., on Sep- 
tember 12 the board had accepted with 
regret the resignation of President S. 
B. Robertson, who had recently com- 
pleted 20 years’ service with the com- 
pany. His successor, elected the same 
day, is John Lyon Collyer, who re- 
signed as joint managing director of 
the Dunlop Rubber Co., Ltd., Fort 
Dunlop, England, to accept the Good- 
rich post. He will return to the 
United States within a few weeks. 

Mr. Collyer was born at Chelsea-on- 
Hudson 45 years ago. Graduated from 
Cornell University in 1917 as a me- 
chanical engineer, he immediately 
joined the Bethlehem Shipbuilding Co. 
and later entered the rubber industry 
with the Dunlop Tire & Rubber Co., 
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John Lyon Collyer 


Bufialo, N. Y., serving as vice presi- 
dent from 1923 to 1929. That year Dun- 
lop Co., Ltd., made Mr. Collyer works 
director of its plant at Fort Dunlop, Eng- 
‘and. In 1931 he was appointed con- 
troller of manufacture at the Dun- 
lop headquarters, and in 1936 he joined 
the board with responsibility for the 
direction of the company’s manufac- 
turing operations throughout the 
world. In 1937 Mr. Collyer was made 
joint managing director of Dunlop. 


Goodyear to Build 
New Mechanicals Plant 

The Goodyear Tire & Rubber Co., 
Akron, O., is erecting a new mechanical 
rubber goods plant in St. Marys, O., 
which is expected to be in production 
about January 1. The plant and equipment 
will represent an investment of approx- 
imately $1,000,000. The factory struc- 
ture, of the modern single-story type, 
will measure 100 feet by 500 feet; it 
is to be located on 60 acres of land 
acquired for the purpose by Goodyear. 
When full scale production is attained, 
it is expected that the new plant will 
employ 400 persons. The St, Marys 
location provides adequate room for 
future expansion of the plant. 


New Subsidiary for Export Operations 


Owing to the increased number and 
volume of manufacturing operations 
outside the United States, Goodyear 
Foreign Operations, Inc., was incor- 
porated, to be responsible for over- 
seeing the operations of production, 
distribution, and operating of all Good- 
year business outside the U. S. 

Officers of this new subsidiary fol- 
low: P. W. Litchfield, president; E. 
J. Thomas, executive vice president; 
A. G. Cameron, vice president; Z. C. 
Oseland, treasurer; R. B. Howard, as- 
sistant treasurer; W. D. Shilts, secre- 
tary; C. A. Failing, assistant secretary; 
C. L. Weberg, comptroller; H. L. Rid- 
dle, Jr., assistant comptroller; G. K. 
Hinshaw, production manager. 

(Continued on page 110) 
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BOOK REVIEWS 


“Rubber Red Book.” Published by 
The Rubber Age, 250 W. 57th St., New 
York, N. Y. 6 by 9 inches, 422 pages. 
Price, paper, $4; cloth, $5. 

This biennial directory for the rubber 
industry and its suppliers has been re- 
vised, brought up to date, and, through 
the inclusion of four new sections, has 
been materially extended in scope. The 
rubber bibliography section included in 
the previous edition has been omitted 
as this compilation is now published 
separately. In those sections continued 
from the previous edition the 1939 di- 
rectory contains data on the following: 
rubber manufacturers in the United 
States classified alphabetically and ac- 
cording to product and geographical 
location; Canadian rubber manufactur- 
ers; rubber machinery and equipment 
and their manufacturers; rubber chem- 
icals and compounding materials and 
their suppliers, including a list of trade 
and brand names; fabrics and textiles; 
crude rubber dealers, agents, and 
brokers; reclaimed rubber manufactur- 
ers; scrap rubber dealers; latex and la- 
tex compounding materials and equip- 
ment; consulting technologists; etc. 
Sections new to this edition cover: 
sales agents and suppliers’ branch of- 
fices; technical journals; technical and 
trade organizations; and a “Who’s 
Who in the Rubber Industry.” 

The extensive amount of data which 
has been carefully compiled and ar- 
ranged in this volume will continue 
to provide an essential and valuable 
reference service to the rubber trade. 


“Handbook of Chemistry.” Third 
Edition. Compiled and edited by Nor- 
bert A. Lange. Assisted by Gordon 
M. Forker. An appendix of Mathe- 
matical Tables and Formulas’ by 
Richard S. Burington. Published by 
Handbook Publishers, Inc., Sandusky, 
O. 1939. Fabrikoid, 53 by 734 inches, 
1850 pages. Indexed. Price $6. 

The third edition of this handbook 
retains the general characteristics of 
the previous edition. None of the 
tables in the previous edition has been 
eliminated although a number of them 
have been entirely rewritten to incor- 
porate more recent information. In 
addition six new tables have been 
added. An important innovation in 
this edition is the inclusion of new 
material of a nature intended to make 
the whole work self-explanatory, Thus 
the section on definitions has been ex- 
tended to include a definition of all col- 
umn headings and technical terms used 
throughout the handbook. As a fur- 
ther aid toward clarity, a table of the 
commonly accepted thermo- and phy- 
sico-chemical symbols and a table of 
dimensional formulas have been added. 


“Standard Chemical and Technical 
Dictionary.” H. Bennett. Published 


by The Chemical Publishing Co., Inc., 
148 Lafayette St. New York, N. Y. 
1939. Cloth, 6 by 9 inches, 638 pages. 
Price $10. 

This compilation of over 25,000 con- 
cise definitions is a condensed word 
book for students, writers, technicians, 
engineers, scientists, and others who 
need assistance in keeping up with the 
many new technical words of expres- 
sion. The dictionary covers industrial 
products, chemicals and trade names, 
abbreviations, and contractions, as well 
as the symbols used in mathematics, 
chemistry, thermodynamics, etc. <A 
special section is devoted to the no- 
menclature of organic compounds. 


“Industrial Solvents.” Ibert Mel- 
lan. Reinhold Publishing Corp., 330 
W. 42nd St., New York, N. Y. 1939. 
Cloth, 6 by 9 inches, 480 pages. Author 
and subject indexes. Price $11. 

Extensive data on solvents which 
have been accumulating in scattered lit- 
erature for years have been analyzed, 
correlated, and brought together in 
comprehensive form within the pages 
of this volume. The inclusion of a large 
number of graphs and tables affords a 
rapid means of obtaining specific and 
comparative information. The introduc- 
tory chapters treat the theoretical as- 
pects, covering such subjects as: solu- 
tion, plasticity, viscosity, vapor pressure, 
and evaporation rates. Subsequent chap- 
ters deal with industrial applications 
and individual solvents grouped chemi- 
cally as follows: hydrocarbons and 


their hydrogenated derivatives, haloge- 
nated hydrocarbons, alcohols, alde- 
hydes, acids, ketones, ethers, esters, and 
nitroparaffins, Plasticizers are given in- 
dividual treatment in a separate chap- 
ter. Several brief references in the 
text are made to the use of solvents 
for crude and chlorinated rubber and 
in reclaiming. 


“The Raman Effect and Its Chemi- 
cal Applications.” James H. Hibben. 
American Chemical Society Monograph 
No. 80. Published by the Reinhold 
Publishing Corp., 330 W. 42nd St., 
New York, N. Y. 1939. Cloth, 6 by 
9 inches, 544 pages. Price $11. 

The Raman effect, which is essen- 
tially another means by which the be- 
havior of atoms may be measured in- 
dependently of the state of aggrega- 
tion, has found applicability to both 
physics and chemistry and has con- 
tributed largely to the understanding 
of molecular constitution and molecu- 
lar behavior. To describe in detail how 
this has been accomplished is the pur- 
pose of this book. The treatment of 
the subject is divided into three parts: 
Part I deals with the nature of the 
Raman effect, its relation to other phy- 
sical manifestations, and the vibrations 
and rotations of polyatomic molecules; 
Part II deals with the application of 
those principles to organic chemistry; 
Part III deals with their application to 
inorganic chemistry. Brief mention is 
made to the work on the Raman spec- 
tra of rubber, balata, isoprene, chloro- 
prene, and polychloroprene. In regard 
to these substances, the Raman spectra 
is shown to be useful as a tool to study 
the mechanism of polymerization. 





NEW PUBLICATIONS 


“The Vanderbilt News.” 


September- 
October, 1939. R. T. Vanderbilt Co., 
230 Park Ave., New York, N. Y. 24 
pages. The first half of this issue of 
the “News” is devoted to a discussion 
of Tysonite, an organic, rubber-like 
plastic designed for use in rubber com- 
pounds to resist the deteriorating ef- 
fect of ozone, Other articles deal with: 
a comparison of %-inch and %-inch 
dumbbell specimens in the tensile test- 
ing of pure gum stocks; Ethyl Zimate 
in latex dipped goods; suggestions for 
storing and handling latex in the fac- 
tory; and determining the volume in- 
crease of vulcanized rubber in solvents. 


_“Rubber in Chemical Engineering.” 
H. P. Stevens and M. B. Donald. Re- 
print edition issued by the British 
Rubber Publicity Association, 19 Fen- 
church St., London, E.C.3, England. 
58 pages. 
nally appeared in 1933, was reprinted 
in June, 1939, owing to the large de- 
mand for copies. The subject matter 
deals with the properties and chemical 
resistance of rubber; rubber linings for 
tanks and similar equipment; rubber 
paints, cements, etc. Copies may be 
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This booklet, which origi- * 


obtained upon request to G. S. Cook, 
Secretary, The British Rubber Publicity 
Association, 


“Rubber Research Scheme (Ceylon).” 
Second Quarterly Circular for 1939. 
London Advisory Committee for Rub- 
ber Research (Ceylon and Malaya), 
Imperial Institute, South Kensington, 
London, S.W.7, England. 65 pages. 
This circular contains four articles on 
plantation problems dealing with a 
comparison of tapping systems, the 
performance of imported clones in 
Ceylon, Oidium leaf disease in Ceylon 
in 1939, and identification of clones on 
Ceylon estates. A fifth article discusses 
synthetic substitutes for rubber. 


“Wide Base Tires and Rims for Ag- 
ricultural Tractors.” July 21, 1939. 
Supplement of “1939 Year Book,” The 
Tire & Rim Association, Inc., Akron, 
O. 4 pages. This supplement on wide 
base tires and rims for tractors con- 
tains three tables: load and inflation; 
recommended rims; and basic cross- 
sectional limits. Diagrams show rim 
contours and air-water valves for these 
tires. 


“Life, Service and Cost of Service of 
Pneumatic Tractor Tires.” Eugene G. 
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McKibben and J. Brownlee Davidson. 
Bulletin 382. Agricultural Experiment 
Station, Iowa State College of Agricul- 
ture and Mechanic Arts, Ames, Iowa. 
24 pages. This bulletin contains a re- 
port on the experience of Iowa farm 
users of 199 sets of pneumatic tractor 
tires. The combined experience which 
represents the equivalent of 381 years 
of individual observation indicates sat- 
isfactory durability and field perform- 
ance of these tires, 


“Carbon Black.” G. R. Hopkins and 
H. Backus. Chapter (Preprint) taken 
from “Minerals Yearbook—1939, Re- 
view of 1938.” Published by the United 
States Bureau of Mines, Washington, 
D. C. For sale by the Superintendent 
of Documents, Washington, 5¢. 8 pages. 
According to this pamphlet, the year 
1938 was not a particularly prosperous 
one for the carbon black industry; com- 
pared with 1937 domestic sales and ex- 
ports dropped 20 and 9%, respectively; 
while the average f.o.b. plant price fell 
from 3.41¢ per pound in 1937 to 2.41¢ 
in 1938. Stocks at producing plants 
rose from 100,497,000 pounds the first 
of 1938 to 166,159,000 pounds on Decem- 


ber 31, 1938. Included in the pamphlet 
are details on: production by states, dis- 
tricts, and months; methods and yields; 
number and capacity of plants; produc- 
ers; total deliveries; domestic consump- 
tion: exports and imports; stocks; 
prices and values. 


“Dominion Cone Worm Gear Units.” 
Dominion Engineering Co., Ltd.; Box 
220, Montreal, P. Q., Canada. 34 pages. 
This illustrated pamphlet describes in 
detail the Cone worm gear, a double 
enveloping worm gearing of the hour- 
glass or globoidal type. The discussion 
covers the theory, design, production, 
and mounting of these gear units. En- 
gineering data in the form of tables are 
presented to enable the selection of the 
proper unit for a specific application. 


“Whitney Silent Chains and Sprock- 
ets.” The Whitney Chain & Mfg. Co., 
Hartford, Conn. 64 pages. This catalog 
presents information for the selection of 
the firm’s silent chain drive and in- 
cludes dimensions, horsepower ratings, 
sprocket data, and other pertinent en- 
gineering data relating to these drives, 
and pictures of typical installations. 
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Market Reviews 


CRUDE RUBBER 


Commodity Exchange 


TABULATED WEEK-END CLOSING PRICES 
July Aug. Sept. Sept. Sept. Sept. 
Futures 29 26 2 9 16 23 
Sept. .... 16.47 16.75 18.15 22.00 21.80 21.50 
Oct. cores seeee 15:00 21:00 21:00 20-80 
Dec 16.54 16.48 17.90 20.95 20.60 20.20 
Mar. .... 16.57 16.41 17.88 20.13 19.30 19.18 
By 55s Sass 16.37. 17.85 20.16 19.00 18.92 
CT eee 17.85 20.16 19.00 18.92 
Volume per 
wee 


(tons)... 4,600 7,860 15,210 17,980 14,130 11,310 


bier Commodity Exchange table pub- 
lished here shows prices of repre- 
sentative future contracts of the New 
York market for the last two months. 

The rubber market which had held 
generally steady for a year sharply ad- 
vanced during the past month follow- 
ing the outbreak of the war in Europe. 
The September, or spot month, unre- 
stricted in price advance, reflected the 
true demand for this essential war 
commodity. Closing at 16.46¢ per 
pound on August 31, the September 
price jumped to 18.75¢ on September 
1 and then to a high of 23.50¢ on Sep- 
tember 5. Thereafter the price was 
easier, fluctuating between rather wide 
limits, and closed at the lower level of 
21.40¢ on September 21. The closing 
price on September 26 was 20.05¢ per 
pound. The more distant months fol- 
lowed this upward movement, but they 
were retarded by the 200-point-per-day 
limit set by the exchange. After the 
period of adjustment, however, there 
was a wide spread between prices of 
nearby and distant months with the 
nearby months quoted higher. This 
reflected the greater demand for nearby 
delivery. 

Trading during September was only 
moderate in volume. In the earlier part 
of the month trading was restricted 
with little rubber offered for sale. Fol- 
lowing news that the domestic supply 
of rubber was not seriously threatened 
by hostilities abroad and that large 
quantities were now in shipment to 
this country, buying interest became 
somewhat quieter. As a result of reas- 
surances regarding the shipment of 
rubber, war risk insurance rates were 
reduced on September 25 from 4 to 3% 
on shipments on belligerent vessels. 
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New York Outside Market—Spot 
Ribbed Smoked Sheets 


New York Quotations 
New York outside market rubber 
quotations in cents per pound 


Sept. 26, Aug.28, Sept. 28, 
1938 1939 1939 

Plantations 
Rubber latex. .gal. 57/58 64/65 76/77 
Paras 
Upriver fine ..... 155% 14% 18% 
Upriver fine ..... *18% *173% *21%4 
Upriver coarse... 10 10% 13 
Upriver coarse... *15%% *151%4 *20 
Islands fine...... 5 14% 18 
Islands fine...... *1714 17 21 
Acre, Bolivian fine 1574 1434 19 
Acre, Bolivian fine *18%%4 "1714 sa 
Beni, Bolivian fine 16% 15% 20 
Madeira fine .... 155% 14% 1834 
Caucho 
Upper ball....... 0 10%4 13 
Upper ball....... "1514 #1514 *20 
Lower ball....... 9 93%4 12 
Pontianak 
Pressed block ... 12/20 9/15 11/18 
Guayule 
Duro, washed and 

NINIOUL: c.0 cic ots-eaie 13%4 13 13 
IRAPA. aacheuwccce Ld94 1314 13%4 
Africans 
Rio Nufiez ...... 17 16 18 
Black Kassai_... 16% 16 18 
Prime Niger flake. 25 20 21 
Gutta Percha 
Gutta Siak ...... 12 9u% 14 
Gutta Soh ...... 17% 15 18 

Red Macassar.. 1.20/1.90 1.20 1.30 
Balata 
Block, Ciudad 

cn, re ae 33 
Manaos block ... 27% 30 33 
Surinam sheets... 39 40 43 

PGE? siccccs, 40 43 45 


*Washed and dried crepe. Shipments from 


Brazil. 


It was officially announced from Lon- 
don that for the purpose of buying 
rubber for shipment to New York and 
other ports in the United States pur- 
suant to the Anglo-American barter 
Agreement, the Ministry of Supply is 
opening a market office in the Rubber 
Exchange Building. John Riddell has 
been appointed chief buyer by the Min- 
istry, which proposes to buy in the 
United Kingdom from dealers domi- 
ciled there, also from broker members 
of the Rubber Trade Association act- 
ing in behalf of producers, producer 
agents, shippers, and dealers. The date 
of the opening of the office, together 
with full particulars of the purchase 
procedure, are to be announced later. 

The International Rubber Regulation 
Committee, according to a statement on 
September 9, revised the quota for the 
fourth quarter of 1939 to 70% of basic 
quotas. The decision adds approxi- 
mately 36,000 tons to the potential rub- 
ber supply for the last quarter. With 
the new quota, 93,837 tons of rubber 
per month will be available from all 
agreement countries. An added 3,000 
tons monthly may be expected from 
non-agreement territories. World ab- 
sorption during the first seven months 
of this’ year averaged 87,865 tons 
monthly, Elsewhere in this issue a 
survey is presented concerning the do- 
mestic supply of crude, reclaimed, and 
synthetic rubber and its relation to the 
current international situation. 





New York Outside Market 


The outside market was fairly active 
during the past month, with buying 
spurred by European events.  Ship- 
ment offerings from the British pos- 
sessions of the Far East were generally 
scarce; while a fair amount was of- 
fered from Netherland India. Domes- 
tic factories and Russia were steady 
buyers during the month; while Italy 
showed an interest in spot rubber to- 
ward the latter part of September. In 
company with the futures market the 
outside marked advanced sharply: the 
price of No. 1 ribbed smoked sheets, 
after closing at 16%¢ per pound on 
August 31, rose to a high of 25¢ on 
September 5 and thereafter was easier, 
closing at 22!4¢ per pound on Septem- 
ber 21. The closing price on Septem- 
ber 28 was 21¢ per pound. 

The week-end closing prices on No. 
1 ribbed smoked sheets follow: Sep- 
tember 2, 19!4¢; September 9, 2214¢; 
September 16, 221%4¢; and September 23, 
2214¢. 





New York Outside Market — Spot Closing Prices — Plantation Grades — Cents per Pound 


-——August, 1939 —— — 
28 29 30 





31 1 2 4* 5 6 7 8 9 11 12 
No. 1 Ribbed Smoked Sheet. 1649 1634 164% 16% 19%4 19% 25 23 20 21% 22% 24 23% 
No. 1 Thin Latex Crepe..... 18% 187% 18% 18¥ 21 21 26 24 21 22% 23% 25 24% 
No. 2 Thick Latex Crepe.... 19355 1914 19, 193g 21 21 26 24 21 22% 23% 25 24% 
No. 1 Brown Crepe........ 1675 163% 1675 16% 19 19 2414 22% 1914 20% 21% 23% 22% 
No. 2 Brown Crepe........ 16y% 16% ise 163% 1834 18% 24 22 19 20% 21% 23 22% 
ee eS ere » 16x53 163% 16 16% 19 19 2414 2214 1914 2034 21% 23% 22% 
ee ee , 169% 16% 16¥% 163% 18% 183% 24 22 19 20% 21% 23 22% 
MOVE Brow! «0 veies0c0000 15f¢ 15% 15% 1534 1734 17% 2314 21% 18% 20 21 22% 22 


*Holiday. 
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—_—_——_——Septembtr, 1939-—-—_—__—__- — —— 


13 14 15 1¢ 18 19 20 21 22 23 
22%4 22% 2212 22% 22% 22% 22% 22% 22% 223 
23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 
23% 2344 23% 23% 23% 23% 23% 23% 23% 23% 
21% 213% 2134 2134 21% 213% 21% 21% 21% 21% 
21% 21% 21% 21% 21% 21% 21% 21% 21% 21% 
21% 21% 2134 213% 21% 21% 213% 21% 21% 21% 
21% 21% 21 21% 21% 21% 21% 21% 21% 21% 
21 21 21 21 21 21 21 21 21 21 
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S KEMOVEP 


IMPORTS, CONSUMPTION, AND STOCKS 


United States and World Statistics 


of Rubber Imports, Exports, Consumption, and Stocks 


World 
Con- 
—— 


Tons Tons 


Singapore 
U. S.Stocks U. K.— and Penang World 
Mfgrs., Public Dealers _Pro- 
U.S. Importers, U.S. Warehouses, and duction 
U. S. Con- Dealers, Stocks London Port (Net Wo 
Twelve Imports* sumption{ Etc.t Afloatt Liverpoolt$ Stockst? Exports)t poo Storustta 
Months Tons Tons Tons Tons ons Tons Tons 
1937 584,851 543,600 262,204 63,099 57,785 44,792 1,139,800 
1938 400,178 437,031 231,500 45,105 86,853 27,084 894,944 
1938 
ree 42,135 31,265 276,497 57,356 2,10: 4 80.32 
Feb 43,930 25.357 292,067 47459 Ji'si¢ 4eost fee 
me. secas 35,967 32,389 301,762 41,882 76.617 50,797 82.024 
De, kan son 30,807 29,730 303,901 39,071 92754 40,614 87,234 
i sss 27,410 30,753 300,907 32,859 37,215 40,598 65,151 
MRC soses 26,011 32,540 294,796 32,079 92,312 44,729 71,195 
Jus bred ae 22,918 34,219 282,785 40,400 95,252 45,529 80,209 
eke 40,552 273,841 47,772 5 





Nov 31.054 49,050 242,592 51,114 
———- 36,977 48,143 231,500 45,105 
1939 
Kies 39,082 46,234 223,879 48,210 
ek asin 36,490 42,365 217,534 55,814 
Mar 38,989 50.165 205.936 55.981 
Apr 29,601 44,166 190,896 57,918 
May 47,535 44,377 193,602 54,04¢ 
ae 35,947 47,259 181,794 51,274 
July 36,739 43,880 174,240 52,990 
Aug 38,045 50,481 161,358 66,717 
*Including liquid latex. 


the Satesnaiiona! Rubber Regulation Committee. 
Para, Manaos, regulated areas, and afloat. 
a Include stocks from Japan. 


RUDE RUBBER consumption by 

United States manufacturers during 
August is estimated at 50,481 long tons, 
against 43,880 long during July, 
a 16.8% increase, and 23.7% over the 
40,552 (revised) long tons consumed 
in August, 1938, the 
R.M.A. 

Gross imports of crude rubber for 
August are reported to be 38,045 long 
tons, 3.6% over the July figure of 36,739 
long tons and 22.3% over the 31,099 


tons 


according to 





$i, 

27,084 57,950 
30,975 87,497 
28,559 77,646 
23,255 76,975 
22,434 73,865 
20,849 70,740 
19,563 64,410 
27,042 84,371 


+Stocks om hand the last of the month or year. ¢S 
§Stocks at U. S. A., U. K., Singapore and Penang, 
GCorrected to 100% from estimate of reported coverage. 


1,104,891 646,252 
941,482 596,498 
70,141 639,445 
63,951 651,784 
80,467 673,180 
71,613 671,163 
78,418 655,116 
72,310 670,362 
74,305 668,803 





94,672 592,580 
91,065 596,498 
89,02 585,812 
83,895 569,161 
95,061 545.840 
86,632 519,032 
89,242 512,228 
91,061 491, 625 
85,927 eccee 


tatistical Bulletin of 


long tons imported in August, 1938. 
Total domestic stocks of crude rub- 

ber on hand August 31 are estimated 

at 161,358 


July 
and 


long tons, 


(revised) 
1938. 


Crude rubber afloat 
as of August 31 is estimated at 66,717 


long 


tons, 


against 


52,990 


compared with 


31 stocks of 174,240 long tons 
273,841 
hand August 31, 


long tons on 
to U. S. ports 


long tons 


afloat on July 31 and 47,772 long tons 


afloat on August 31, 





1938. 


United States Reclaimed Rubber Statistics—Long Tons 


Consumption 0: 3. 
Year Production Consumptiont % to Crude Stocks® Exports 
DO. .6665866650000040068s00000 185,033 162,000 29.8 28,800 13,233 
SY chide onuesesscneoeainoce< 122,403 120,800 27.6 23,000 7,403 
1939 
NE re er rene ee eee 14,826 13,743 29.7 23,334 748 
i <G.siceeecéussuscesse dees 14,102 13,347 31.5 23,461 630 
Dt Hsbc bneken sean bes Cements. 15,647 16,197 32.3 22,155 756 
AME. cccccccccccccccccccccccce 14,527 13,391 30.3 22.628 748 
DE Sakpbinksnenss ddhdes ohn en 14,769 13,517 30.5 22,771 1,008 
PD: cick is cov neses hae swkes ee 15,871 14,870 31.5 23,058 759 
DGckcchcsesthsnacsasbaced ‘ 12,588 13,542 30.9 21,339 1,036 
BE con ese ekeaeeness haa ae 17,214 16,846 33.4 20,645 eee 





*Stocks on hand the last of the month or year. tCorrected to 100% from estimate of reported coverage. 
Compiled by The Rubber Manufacturers Association, Inc, 





United States Latex Imports 


Pounds 
Year (d.r.c.) Value 
DT «es¢esdstesessoanens 51,934,040 $10,213,670 
Dy -Gibssbesendskoeaous 26,606,048 4,147,318 
1939 

See peer 3,589,452 599,927 
7 ere 3,844,996 657.565 
ery 4,491,951 731,302 
ee 2.279.171 360.739 
May 6.240.019 1,067,€82 
“ee 4,111,994 694,863 
July . 6,572,567 1,064,927 
bib Data from Leather and Rubber Division. 





Popular Priced Rubber Flooring 


A popular priced rubber flooring 


top quality has been announced by 


year Tire & Rubber Co., which can be applied 


in the same manner as linoleum. 


medium-gage Wingfoot Flooring, this new, lowest 


price 


rubber 


floor covering is being manufac- 
tured in rolls of 36-inch width, 40 to 45 yards 
in seven colors: red 


in length, gage 0.095-inch, 


and white, 


plain black, black and white, two- 


tone medium gray, green and white, brown and 


white, 


two-to 


ne light tan. 


Medium-gage Wing- 


foot flooring is said to have all the advantages 
of beauty, cl 
Dirt does not penetrate the surface, and 
a damp mop is usually adequate for cleaning. 


bility. 


eanliness, 


comfort, 





qrodust of 


Identified as 


style, and dura- 


India Rubber World 
RUBBER SCRAP 


T HE demand for scrap rubber during 
September was active, but the actual 
volume of sales was retarded by small 
dealers withholding their scrap. 

The market is firm with many grades 
of scrap showing advances over last 
month’s prices; other grades are steady 
and unchanged. 


Consumers’ Buying Prices 


(Carload Lots for September 25, 1939) 


Boots and Shoes Prices 
Boots and shoes, black..../b. $0.01 /$0.01% 
oS Se ae ee lb. .00%/ .00% 
Untrimmed arctics ....... i 00%/ .00% 
Inner Tubes 
ee Re ae lb, =.09%4/ .10 
_ 2, Compound: ..s...5< lb 05 / .05% 


Tires (Akron District) 


Pneumatic Standard | 
Mixed auto tires with 





ee rr ton 15.00 /16.50 
RN, et na wa oe ton 19.50 /20.00 
Auto tire carcass....... ton 24.00 /26.00 
s i. auto peelings..... ton 26.00 /27.00 
ol id 
Clean mixed truck...... ton 30.00 /32.00 
Light gravity ......... ton 40.00 /41.00 
Mechanicals 
Mixed black scrap.. 20.00 /22.00 
One, Bit OFEKE. «6000600 20.00 /22.50 
Garden, rubber covered.ton 11.50 /13.00 
Steam and water, soft..ftow 11.50 /13.00 
SS Beara Ib. 03 03% 
NS Serre lb. .02%/ .02% 
White druggists’ sundries../b.  .033%4/ .04 
Mixed mechanicals ....... lb. 02%/ .02% 
White mechanicals ....... Ib. 0354/ .03% 
Hard Rubber 
No. 1 hard rubber ......< Ib i Sf 2s 





RECLAIMED RUBBER 


ACCORDING to R. M. A. figures, 
August reclaimed rubber consump- 
tion is estimated at 16,846 long tons, 
24.4% above that of July; production, 
17,214 long tons; stocks on hand Au- 
gust 31, 20,645 long tons. The market 
during September was active with in- 
terest in reclaim accelerated as a re- 
sult of increasing crude rubber prices. 
Actual consumption of reclaim during 
the past month is expected to be only 
slightly greater than that of August. 

The market is firm with prices of 
tire, shoe, and mechanical reclaim 
quoted at last month’s levels; and those 
of tube and white reclaims showing an 
advance in price. 


New York Quotations 


September 25, 1939 
Sp. Grav. ¢ per Ib. 
Auto Tire 
Black Select ..... ey 1.16-1.18 6 / 6% 
i Nesksen wena ee hale 1.18-1.22 








Shoe 
eS eer 1.56-1.60 6%4/ 6% 
Tubes : 
ee Se e605 5e000s 1.15-1.30 9 /9% 
eS er 1.10-1.20 9 /10 
Miscellaneous 
Mechanical Blends ... 1.25-1.50 44/ 
SE auoksranweeeaen 1.35-1.50 12 am 





The above list includes those items or classes 
only that determine the price basis of all de- 
rivative reclaim grades. Every manufacturer 
produces a variety of specia] reclaims in each 
general group separately featuring characteristic 
properties of quality, workability, and gravity at 
special prices. 



























October 1, 1939 


COMPOUNDING INGREDIENTS 


es movement of compounding in- 
gredients into consuming channels 
continued at a high level during Sep- 
tember, with demand conditions slight- 
ly better than in August. Present in- 
dications point toward continued activ- 
ity for the balance of the year. 

No general upward movement in 
prices has yet been evident, but for the 
most part a firmness exists with no 
tendency toward recession. Increasing 
prices of raw materials may bring about 
upward revisions in the prices of some 
of these ingredients, but it is quite 
generally felt by suppliers that the 
necessary requirements can be taken 
care of without much disruption of the 
market. 

CARBON Brack. Consumption of car- 
bon black continued at a high level dur- 
ing September, and indications point 
toward a sustained demand over the 
next few months. Despite heavy con- 
sumption the price remains unchanged. 

FAcTICE OR RUBBER SUBSTITUTE. The 
demand remained active with prices 
firm. Several grades advanced in price; 
while others were unchanged. Further 
advances may take place shortly. 

LirHARGE. There was a heavy demand 
for this material during September. 
Following a rise in pig lead quotations 
prices of litharge were advanced %4¢ 
per pound on September 5 and %¢ per 
pound on September 6. The new quota- 
tions are: 20 tons or more, .0635¢ to 


.0710¢ per pound, depending upon de- 
livery point; five tons or more, 7%4¢ to 
8¢ per pound; smaller lots, 734¢ to 8%¢ 
per pound. 

LirHopone. The market was relatively 
quiet during early September, but be- 
came more active at mid-month under 
the influence of increased demand. 
Prices are firm and unchanged. 

RupBER CHEMICALS. The demand for 
accelerators and antioxidants during 
September was somewhat higher than 
in the preceding month. Prices remain 
substantially unchanged, In regard to 
rubber toners, no price advances are 
anticipated before the first of next 
year with the possible exception of one 
or two products which are based on an 
imported chemical now becoming 
scarce. 

RupBER SOLVENTS. With tire manu- 
facturers active, these solvents were in 
good demand during September. Prices 
are firm and unchanged. 

TITANIUM PIGMENTS. Consumption of 
these pigments by the rubber industry 
was considered good and showed some 
improvement over August. The market 
was steady, and prices remained un- 
changed. Producers have decided to 
continue present price levels through- 
out the balance of this year unless un- 
foreseen circumstances arise. 

Zinc Oxipe. The demand last month 
continued to hold at a_ high level. 
Prices are firm and unchanged. 





New York Quotations* 
September 25, 1939 


Abrasives 
Pumicestone, powdered .. 
Rottenstone, domestic 
Silica, 15 . 

Accelerators, Inorganic 
a hydrated, l.c.1., me 


+ old. wes ae 
Ib. / .035 


.ton 2 
Litharge (commercial) ..../b. 
Accelerators, Organic 


Ae] cocccccccccccccccccce eld, 
lh, 


WS SARA 


PE ose'cces 
Aldehyde ammonia 
Al 


eccccccccccccccccce cl, 


tax 
B-J-F isrererhentevenwien 


sn 


DOTG (Di-ortho- 

tolylguanidine) «lb. 
DPG (Diphenylguanidine). “Ib. 
EI-Sixty Ib. 


i a 


*Prices not recorded will be supplied on ap- 
plication. 


Ethylideneaniline 
Ethyl Zimate 
Formaldehyde P.A.C, 
Formaldehydeaniline 
Formaldehyde-para-toluidine. ma 


- $0.42 /$0.43 
2.50 


Ovac Ib. 
Para- nitroso- dimethylaniline. />. 
Pentex Ib. 


cecccccccccccccccccce elle 


Tetrone A 
Thiocarbanilide 
Thionex 


Vulcanex ; 

Vulcanol 

Z-B-X . 

Zenite .. 
A 


Activator 
Aero Ac 50 
B 


Age Resisters 
AgeRite Alba 


atts 6 Scns scons cnwlenes Ib. 


Copper inuipitor A-3/2-A.. 
Fiectol Bb. 


Oxynone . 

Parazone 

Permalux 

Santoflex B .. 

SULUX .oceeeeee 

‘Thermotlex A 
ib 


Alkalies 


Caustic soda, flake, Colum- 
bia or ib. drums).100 /bs. 


liquid, 50% 100 /bs. 
solid «700° Tb. drums).100 /bs. 


Antiscorch Materials 
A-F-B 
ae ss 


ee W q 


Preis Materials 


Heliozone 
Sunprovof 


Colors 
BLACK 


Du Pont powder , 
Lampblack (commercial) .. 


BLUE 
Brilliant 
Du Pont dispersed 
Powders 
Prussian 


Mapico 
GREEN 
Brilliant 
Chrome, light . 
medium 
= (freight allowed). 


Du Pont dispersed 
Powders 


Du Pont dispersed 


ee Ose tae Ib. 


i ree Sumeseis Ib. 


PINK 
‘Toners 
PURPLE 
Permanent 
oners . 


RED 
Antimony 
or. 
R. M. 


Crimson 
Du Pont dispersed 
Powders 


Rub-Er-Red, Easton, Pa., 
bbls 


Scarlet (hoo gaegeetsenseees 
Toners 


83 / 3.60 
2.25 / 3.75 


-0375 
08 / 3.85 
Pe 








es 
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WHITE 
sithopone (bags) ......+.. ib. 0375/$0. 0 
Albalith Biack Pere 11../b. "1037 o/ ¢ 

Astrolith ...... “i .0375/ 0 
Agolith ..ccccccccee TT .0375/ .04 

a eal BA-19 .ccoccses ib. .0525/ .055 

BT lt cccces o0vecsreces ib. -0525/ .055 

= ceceseheen soesane Wb. =.0525/ .055 

Be DO, Bivcwecsenes lb, §=.075 / =.0775 

[ saneses ooneeeeen 07%/ + .08% 

208 ss pbsnebecnes ib 07%/ .08% 
DENK cccsswesnbatdseee ib U375/ 04 

ROGINE 506050600050 s0008% 0525/ .0625 

MEL 00 nwenceesevcesen 0525/ .0625 
PEGE s0scesss 13 / .16 
Titanolith (5- ton lots). ‘ 0525/ .05 

Titanox-A (50-lb. bags).... 


B (50-Ib. bags) ........./b. .0525/ .055 


30 (50-lb. bags) ....../b. 0525/ .055 
C (50-lb. bags)........dd. 0525/ .055 
M (50-lb. bags)........ 10. .0525/ .055 
BORODE c0bsccesucveccnsd om 
Zinc Oxide 
o- 8 A er peer Ib. 0625/ .065 
ecb eenenssenseahwes ib. 0625/ .065 
33 seas eebsbanseseeneaen 0625/ .065 
OE cccvunsobnauseneess ib 0625/ .065 
French Process, ere 
White Seal-7 (bbls.).. 085 / .0875 
Green Seal-8 cnt 08 / .0825 
Ret Seek ..cccces - 075 / .0775 
Kadox, Black Label- is. 065 / .0675 
No. 25 . suswe ees b .075 ,' .0775 


Red Label-i7........./b. .065 / .0675 


Horse Head Special 3.../b 0625/ .065 
X Reds .cccccccccee Ib 0625/ .065 
ppb See eS5Ss 55 lb 0625/ .065 
oe gccsaveecer eer | 0625/ .065 
Ue cnssteuwreuns ee 0625/ .065 
Sn b 0625/ .065 
ye -phabeeseesbesice Ib 0625/ .065 
Dc cechanakeeces Ib 0625/ .065 
Se. Ps (lead free) 
Black Label ........../b. .0625/ .065 
Green Label ...0cccces b. 0625/ .065 
Red Label ....0+ . sce 0625/ 65 
ech esbsberessoehes Ib. .095 / .0975 
White EN np cae seneeouee Ib, =.075 / = .0775 
PO . icbsnsssasensee Ib = 13 /)=—£1475 
YELLOW 
Cadmolith (cadmium yeliow), 
400 Ib. bbls. .....ccccee- " 45 / .50 
Du Pont dispersed........ i 1.25 / 1.75 
a err b 1.55 / 1.37 
[EL cigs bisesehuneeebun Ib 
PD: <ccvepebswenunews oe Ib 0675 
MOOS: .ccceeesevcesseueee lb 5 
Dispersing Agents 
ME. ccc es dnb onan eee Ib. .30 / .47 
Nevoll (drums) ........../ lb -0215 
DOEEED DS. ccaccccicaceal ib 11 / 2S 


Fillers, Inert 
Ashestine, c.l., f.o.b., mills.ton 15.00 


PUREED kon bwtwecasrncnas ton 30.00 /36.00 
f.o.b., St. Louis (50 
Ib. paper bags)....... ton 22.85 
off color, domestic...... ton 20.00 /25.00 
white, imported ........ ton 29.00 /32.00 
Blanc fixe, dry, precip...../b. 03 f 235 
COOMD ocicsnccccoseeness ton 37.50 /43.00 
Infusoria rt : . 102 / .03 
Ealite ie Lissecceceese.tom 24.00 /50.00 
‘Si renesaenebanneeed te - 34.00 /60.00 
oe: ia, calcined, prenige .04 
Carbonate, i.c.l. .. ‘ 7" | wr J aS 
Pe I sabkebeaeds bade oe on 6.50 /20.00 
Whiting 
Columbia Filier ........ ton 9.00 14 
Pee: ..scdnsases 100 Ibs. 
PR c.ccedaasesads ib. 
Paris white, English cliff- 
BONE . cccccccese -100 /bs. 
Southwark Brand, Com- 
mercial .cccccce 100 /bs. 
All other grades...100 /bs 
Suprex, white extra light. ton 45.00 /60.00 
heavy ..ccccccscccees tO 45.00 / 60.00 
WOO, Cl. cwcnsecscess ton 6.00 
Finishes 
Rubber lacquer, mae. ere gal. 
DIOL. -vannseenvaseneu gai. 
Starch, corn, pwd.. “7100 ibs 
POTATO ccccccccccccccces ib. ; 
la ° o° ton 2 + 
Flock 
Cottor cc eeesccee .105 13 
DG canmewabebons eamn ere b. 45 85 
WS . cen eesiccnecsoeweet b. 12 18 
Rayon flock, colored b 1.10 1 
WEEE covocccronsecserss Ib. 
Latex Compounding Ingredients 
Accelerator 85 ...ccccocce lb. .35 
ge dececvesecevevee coca 149 
SED cecuoerstenteasceseu ib. 1.55 
Peeper lo. 2.50 
Aeroso] OT Aqueous 10%../b. 5 
Antox. dispersed .......... b. 42 
Aquarex 2 Senbeaboseessnn ib, = 35 
i, seeeeneeseesaen oe w. ws 
aaa coosge ae 
WA POME siccccccseres lb. 25 
Areskap No. 50 ...ccccces ib. 18 / .24 
908, Gry ccccce rer - tT ae 





‘hie No. 25, dispersed.../b. 


ll coccccccccccccccclOM 
er eee o0cee0lt. 
iuter ge + eee oe 
aspersex No. 15....seseee 
RUE coceusconeceaestee 
Emo, db penhuncnsaneoeam 
white ..... 
Factice Compound, dis- 
PENNE  65.00s06s0ss0sec0seh 


seeccecccccoel 





Heliozone, dispersed ...... 6. 
pon obese was oaeS eeu anes 
ICRONEX, Colloidal ..../b. 

Daal BK (ary). 00000000088, 

ee e° 

Pipsol : 6e54b0ueceeaeoen 

R-2 | aime 


RN? Os ER Shao aR ee akae ee 

Crystals 
S.1 (400 Ib. drums). osc eee 
enone DD sasee soeesentte 


Sentovar A ....0. se 
Stablex A 
B 


i ease 
Sulphur, ai spersed 





ones 
Tl, * 400 tb. “drums). Kens = 
Tepidone 
Vulcan Colors 
Zine oxide, dispersed...... ib. 


Mineral Rubber 


Black Diamond ..........tom 





Hydrocarbon, hard .......ton 
rer ton 
I 
eae ton 


Mold Lubricants 
SDD icxascaetesas cee 
DEERE bésen0sssnensex ac 
Soapbark .. ib. 
Soapstone .......00 eto 
Oil Resistant 
Me) csshwnsacsens errr 
Reenforcers 
Carbon Black 
Aerfloted Arrow Specifica- 
tion Black ; 
Arrow Comnact Granulized 
Carbon Black lb 
“Certified” Heavy Com- 
pressed, Cabot ......./b. 









PPRETOR ccccseseses. lb. 
Carbitum ..... i 
Cor ss t 
Ce 1 lb. 
Un t c.l t 
ee a, eee 
Dixie, c.l., gee y New 


Orleans, La., Galveston 
or Houston, Tex. lb. 
c.l., delivered New York./b. 
peed stock, bags, de- 
livered 
Dixiedensed, c.l., f.0.b., New. 
Orleans, La., Galveston 
- Houston, , ee 1b. 
. delivered New York./b. 
ese stock, bags, de- 
livere 
Jixieder Li c 
New se fol is. Gal- 
veston or Houston, 
Tex ess Ib. 
enced New York./b. 
‘weed stock, bags, de- 
og errr 1b. 
Excello, c.l., f.o.b., Gulf 
ports 100 Ihe 


lc.l., delivered New 
MIME obkcbecses 100 lbs. 
Fumonex, c.l., f.0.b. works./b. 
ex-warehouse ib. 
RE oc ccceonwsaaneee b 
Kosmobile, c.]., 
rleans, as pagar 
~ Houston. ae 
., delivered New York. 1b, 
focal stock, bags, de- 
1 ivered aber encawe lb. 
Kosmobile 66, c.1., f.o.b. 
New Orleans, La., Gal- 
Houston, 





eston or 


Ib. 
e.l., ‘del ivered New York./b. 


local stock, bags, de- 


Kosmos cl. 
Orleans. T.a., Galveston 
or Houston. Tex...../b. 

c.l.. delivered New York.ib. 
local stock, hags, de- 
are ote, 


lelivered New York.100 /bs. 


. $0.16 /$0.22 
42 / «50 
3 / .50 
51 / 65 
22 / 40 
055 / .07 
35 / 1.90 
ll / 12 
08 / .10 
15 

15 

36 

25 
055 / .07 
10 

3.05 / 3.55 
2.50 / 2.75 
.40 

1.40 / 1.80 
2.00 / 2.25 
-65 

41 / 65 
12 / 25 
18 / .35 
18 / .35 
40 / .65 
ae J as 
1.15 / 1.40 
90 / 1.10 
65 / .90 
40 / .50 
10 / .15 
075 / .1S 
40 

1.45 

12 / 1S 

25.00 

22.00 /42.00 


22.00 /24.00 
22.00 /42.00 


12 / .18 
65.00 /75.00 
25.00 /35.00 

40 / .50 


-0275/ .0625 
0275/ .0625 


63.00 
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MICRONEX Beads, c.l., 
fo.b. Gulf ports. yl. $0.0275 
c.l., delivered, New 
York ...ccoseseeelb, .0375 
local stock, bags, de- 
livered .....+000. 01d. -0625 


SORE PETES. sccnes.: D375 
c.l., anes, _— 
cae ie. seers 


livered nto | -0625 
Standard, c.l., f.o.b. 
Galk ports ....:..db. 2875 
c.l., delivered, New 
DR. coscsccvsanste: Wars 
local stock, bags, de- 
— peeesepnaante.  SOGnD 
W-5, c.l., f.0.b., Gulf 
DOGS ccsicescnnscct®, 275 
c.., daitced, New 
York ee es 
local stock, bags, de- 
BVETOD sucscccccs<tO. 0625 
mae or f.o.b., Gulf 
ES sscsansnsacntes 205 
a delivered, New 
York RS ete | -0375 
local stock, bags, - 


livered ..... .0625 
Paradene No. 2 (drums). ie. .04 
PEE 5 cGeccecesaa ac 1b. -03 /$0.07 
Supreme, c.l., f.o.b. Gulf 

DONE 565.5000 5 100 /bs. 2.75 / 4.75 
delivered New York.100 lbs. 3.75 / 5.75 


le.l., delivered New 






MOCK o0ccenses 100 lbs. 625 / 7:00 
an” BLACK”....../b. .U275/ .0625 
Aerated Paragon (50 lb. 
aa ar ton 9.50 /22.00 
PR (50 Ib. bags)..ton 9.50 /22.00 
MEM. n5s sles ves sasaces lb. 
EMRE, A s450% cass eo mee lb. 
Ti. Voséuae oeeee tom 17.50 /20.00 
Crown, f.o.b. ‘(plant)...ton 9.50 
SUMED Caos ta ea ehnnisaee ton 11.00 /26.00 
BMOEOE - coushuawaee see ton 9.50 /24.00 
Hi-White, f.o.b. Huber 
[; sessevcssoeesseeutee O00 
SPREE | Scncassnsaee ton 9.50 /22.00 
Or sscestesceesccesse tom 9.50 se200 
Witco, f.o. b. ‘works. -..ton 9.50 
| ae ese ee lb -0475/ .0775 
Thermax .. ee .0175/ .05 
Velvetex ..... thie seoehous lo. .022 / .035 
Reodorants 
eer Peer 





Factice 
PEK oases. ux ceeoeen 1b. ay 
PME ids Sauce tecousee se lb. 07 / .095 
Pactiel B isécsse eaeesee. sie 
ii cawbeans sa4u Ges case. sae 
eebplax A ésssdes <eane .0925 
ei cssseasesbosseuceen lb .0925 
MBBS Sn /00 can esussewas Ib 08 / .115 
Softeners 
DOREGREN. cosccccccevececs®. 98 / 1.50 
Burgundy pitch ........../b.  .06 
CORE Ol sanc50 04000062 gal an 7 sae 


Nuba resinous pitch (drums) 
Grades No. 1 and No. 2.. ot .0265 





Nuhalene Resin .......00- .025 
Palm oil (Witco), c.l....... .0575 
PP MES oc dbaanesoes cee ‘gal. 
TN <cccigesebnabniee Ib. .0775/ .12 
R-19 Resin (drums)......./b.  .10 
R-21 Resin (drums) ....../b.  .10 
OD cncvecberecnaneees lb. 195 7 26 
Rosin oil, compounded....gal. 4 
RPA No. Ib AS 

a 65 

Pak Sie 46 
Rubtack 10 
SGN ssishasercecicssniae 08, / .18 
MES cs ans aisha Se a eae as f 
Tonox D ; we Jf) 3S 
WD TIO. 20 sxccecsecs -20 


X-1 Resinous oil (tank oath -% .019 


Solvents 
Beta-Trichlorethane ......gal. 





Carbon bisulphide ......../b. 
tetrachloride .....-c.00. lb. 
— 90% benzol “(tank 
MeGnswasseeee oeaue -16 


Skellysoive ose ieeae 
(Continued on page 116) 
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3 NEW POWERFUL, 
ODORLESS RUBBER 
ANTISEPTICS 











e Again Givaudan research makes important contri- 
butions to progress in the rubber industry! This time it 
is with the introduction of COMPOUNDS No. 10, G-4 


and G-11 — three new powerful, non-toxic, non-irri- 


tating, odorless chemical compounds that render rubber 
truly antiseptic according to the rigid tests approved by 
the Food and Drug Administration. 


COMPOUNDS No. 10 and G-4 are three times as 
powerful as Thymol. COMPOUND G-11 is six times as 
powerful. All are in the form of white crystals and are 
effective in concentrations of 0.5 — 1.5%, depending 
on the nature of the stock. They are straight chemical 
compounds of about the same toxicity as Thymol and 
our tests indicate they have no deleterious effects on 
rubber compounds. 


Do you make dress shields ... toys... baby pants... 
rubber gloves ... girdles . . . hospital sheeting . . . hot 


water bottles ... nipples ... surgical tubing ... adhesive 
plasters ... sponges ... drain mats... shoe linings... 


or other products that must be rendered antiseptic? 
These three new compounds give you the means to do 





the work effectively and economically. Write now 
while they are new — for full information on COM- 


POUNDS No. 10, G-4 and G-11. 


GIVAUDAN- 


DELAWANNA, INC. 


Industrial Aromatics Division 


80 Fifth Avenue, New York, N. Y. 
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Regular and Special 
Constructions 


of 


COTTON FABRICS 





Single Filling Double Filling 
and 


ARM Y 


Ducks 


HOSE and BELTING 


Ducks 
Drills 


Selected 


Osnaburgs 


Curran « Barry 


320 BROADWAY 
NEW YORK 
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COTTON AND FABRICS 


New York Quotations 
September 25, 1939 


Drills 
SB4nch 2.00-yard....csscccsee yd $0.13 
SDaneh BATBOIE. oc cccccccccsese .07 34 
BEER LSB SRFE. ccvcacccvcveces 18% 
52- errr eee 153 
St BL, ccceeueeses eee 14% 
SOIC S.BOTRIG. 2s ccccssasecece 13% 
Ne ke errr rr es 11% 
S94nch 1.85-yard.....ccccccceces 14% 
Ducks 
38-inch 2.00-yard D.F........ yd. 13 
40-inch 1.45-yard S. F..........- 1756 
31%-inch 1.35-yard D. F........- , .19% 
72-inch 1.05-yard D. F......ce0e 2514/.26% 
72-inch 17.21-ounce ........0++¢. .30 
Mechanicals 
Hose and belting kth aaweee Ib. .30 
Tennis : 
§2-inch 1.35-yard ........0. yd .20% 
Hollands 
Gold Seal and Hage 
BOdmce WO. 72. occcscccscrss yd. .10 
PN TE, Dicescncestvcoenss 18 
GORE TAG, Fou occccnccrcencss .20 
Red Seal and Cardinal 
DOR: bedweneaadévesssssad yd. 08% 
DEED. is usasnnsssescs s048855 1534 
40-inch Coecesssesececececesseses 17 
DE Les cwaceucdeesa, WEOESs -26 
Osnaburgs 
40-inch 2.34-yard ..........-- yd. 1034 
40-inch 2.48-yard ......cccceces 10% 
SPER, BIODEIG. «2.00000000000's 09%4 
40-inch 3.00-yard..........+--- a 085% 
40-inch 7-ounce part waste...... 08% 
40-inch 10-ounce part waste...... 12% 
37-inch 2.42-yard ..........+ - 10% 
Raincoat Fabrics 
Cotton 
Bombazine 60 x 64........ yd. .0834 
Plaids GO x 48...cccccccccces 11% 
Surface prints 60 x 64....... 12% 
Print cloth, 38%4-inch, 60 x 64. .05%%4 
Sheetings, 40-inch 
48 x 48, 2.50-yard......... yd. 09 
Ce = Gy BLS SEIG. 00500000000 OR 
56 x 60, 3.60-yard........+.+- 07 Ya 
44 x 40, 4.25-yard............ 06% 
Sheetings, 36-Inch 7 
48 x 48, 5.00-yard......... yd. .05%4 
GE SB; GAS POIs ccccvcsew 04% 
Tire Fabrics 
Builder 
17% ounce 60” 23/11 ply 
Karded peeler ......... Ib. -29 
Chofer 
14 ounce 60” /8 ply Kanties z 
BEGEOE nccnvoesesedncseesss . 29 
914 ounce 60” 10/2 ply arded 
BOUEET cc ccccscrecvesscesss lb 28 
Cord Fabrics 
23 hog Karded peeler, ly” c a 
15/ 3/ /3 ‘Karded peeler, lye” c aa 
12/4/2 Karded peeler, 19” a “4 
Pre eT Terre Ty 26% 
23/57 /3 Karded pecler, 1%” cot 35 
23/3/3 Combed Egyptian... 1b. 48% 
Leno Breaker 
8% ounce and 10% ounce 60” 
Karded peeler Ib 31 


Rubber Trade Inquiries 


The inquiries that follow have already been 
answered; nevertheless they are of interest not 
only in showing the needs of the trade, but be- 
cause of the possibility that additional ‘informa- 
tion may be furnished by those who read them. 


The Editor is therefore glad to have those tn- 
terested communicate with him. 

No. INQUIRY 
2680 Suppliers of liquid rubber for molding 


purposes. 
2681 Suppliers of reclaimed rubber. 
2682 Manufacturer of “Y’ Absorbent Oil. 
2683 eee of molds for rubber toys, 


on of rubber tubing die colors. 
Manufacturers of garments for ambulance 
work, impervious to poison gas. 


2684 
2685 


New YorK Cotton EXCHANGE WEEK-END 
CLosInG PRICES 

July Aug. Sept. Sept. Sept. Sept. 
Futures 29 26 2 9 16 23 
Sept. . 9.00 8.64 8.37 9.01 bate epee 
Oct. . aoe ar 688° 6S. | 6S 
Dec. 8.81 8.43 8.18 8.95 885 8.73 
Mar. 8.56 8.23 8.01 8.85 8.61 8.56 
Tuly 8.31 7.93 7.72 8.60 8.25 8.15 
HE accompanying table of week- 


end closing prices on the New York 
Cotton Exchange shows the week-end 
change of representative futures cover- 
ing the past two months. 

The cotton market advanced briskly 
upon war news during the first week 
of September, but fell off during the 
balance of the month. The New York 
spot middling price closed at 8.94¢ per 
September 1, advanced to 
September 7, and 
closing at 9.27¢ 


pound on 
10¢ per pound on 
thereafter was easier, 
on September 28. 

Consumption of cotton, excluding 
linters, in the United States during Au- 
gust was reported by the Census Bu- 
have totaled 628,448 bales, 
against 521,405 in July and 559,409 in 
Aucust, 1938. August, 1939, exports 
were 218,792 bales, against 106,531 in 
July and 200,843 in August last year. 
Stocks of cotton in consuming estab- 
lishments at the end of August were 
653,874 bales, a total held insufficient 
to meet the needs of September alone. 

Exports during the latter part of 
September were especially large to 
Great Britain, but they included a sub- 
stantial amount of “barter” cotton to 
be exchanged for British rubber. 

On September 8 the Crop Reporting 
Board, Department of Agriculture, es- 
timated cotton production from this 
year’s crop at 12,380,000 bales, up 968,- 
000 bales from the estimate of Au- 
gust 8. 

Hopes for a world-wide control pro- 
gram for cotton production and mar- 
keting received a setback when foreign 
delegates to a Washington conference 
last month indicated that their govern- 
ments would not restrict acreage al- 
though they expressed some willingness 
to cooperate. 


reau to 


Fabrics 


The markets for cotton textiles of 
coarse yarn construction experienced 
during September the most active de- 
mand known for many years. Most 
mills have disposed of the bulk of their 
stocks, and the majority have orders 
enough to keep them busy until the 
end of the year. It was also noted 
that most mills were reluctant to ac- 
cept orders for delivery in 1940. The 
trade felt that the war abroad would 
continue and that domestic mills would 
be called upon to supply markets for- 
merly taken care of by Great Britain, 
Germany, and France. The fall rain- 
coat business is now in progress, and 
manufacturers report good trade with 
children’s raincoats leading the field. 

The increased demand was reflected 
in a strong market, and all types of 
cloth construction advanced substan- 
tially in price over last month’s levels. 
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Goodyear to Build 
(Continued from page 100) 


As heretofore, Mr. Cameron will 
oversee the functions of distribution. 
G. K. Hinshaw, formerly chief chem- 
ist, will oversee production operations 
and deal directly with superintendents 
of plants outside the United States, in- 
cluding tire factories in England, Aus- 
tralia, Sweden, Argentina, Brazil, Java, 
and Canada. 

Financial matters will be under the 
direction of Mr. Howard, recently re- 
turned from several years’ service in 
the Australian organization. C. L. We- 
berg will oversee all comptroller’s 
functions, and C, A. Failing all legal 
functions. 

Also effective September 1, the func- 
tions of the development, the research, 
and the machine design departments at 
Akron were consolidated in one divi- 
sion, with W. S. Wolfe as its head and 
R. P. Dinsmore as assistant manager, 
who will carry on the work of the divi- 
sion which he has been supervising 
besides taking care of the duties for- 
merly handled by Mr. Hinshaw. 





Rhode Island Rubber Club 


Meeting at the Wannamoisett Coun- 
try Club, Rumford, R. I., on September 
22, the Rhode Island Rubber Club, 
with 59 in attendance, elected the fol- 
lowing officers for the ensuing year: 
president, David C. Scott, Jr.; secre- 
tary-treasurer, John Marshall, Jr.; ex- 
ecutive board, Daniel Rhee, F. S. Bart- 
lett, F. P. Jecusco, A. J. Davis, Frank- 
lin Springer, S. J. Lake, Roy Edson, 
Charles Berlow, and Lawrence K. 
Youse. 

Preceding the meeting and dinner in 
the evening, 34 membets and guests en- 
joyed an afternoon of golf. The speak- 
er for the evening was Roger Oake, of 
3rown University, Providence, R. I, 
who spoke on the current European 
struggle. Mr. Oake, who has spent 
much time in Poland, centered his dis- 
cussion on the Eastern front. 


Rubber Group Meetings 


October 3. Los Angeles Group, Rub- 
ber Division, A.C.S., Mayfair Hotel. 
Los Angeles, Calif. 

October 20. New York Group, Rub- 
ber Division, A.C.S., Building Trades 
Employers Association, Two Park 
Ave., New York, N. Y. Awarding of 
prizes for essay contest and reading of 
prize-winning papers. 


F, A. Seiberling, dean of the rubber 
industry and chairman of the board of 
the Seiberling Rubber Co., Akron, O., 
which he founded 18 years ago, cele- 
brates his eightieth birthday on Oc- 
tober 6, Although he relinquished his 
active executive duties two years ago 
next February, Mr. Seiberling still is 
at his desk almost daily serving in an 
advisory capacity. 
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THE VELOCIPEDE MANIA—WHAT IT MAY COME TO!—{Dzawn sy Tuomas Woatn.} 


We started our business of the manufacture 
and sale of cotton fabrics in 1845. Since then 
the great rubber industry as we know it today 
has come a long way—and since then, we 
in our turn have kept pace with the rubber 
industry’s progress as well as with the prog- 
ress of all industry. 

Today we distribute over 25,000 different 
cotton fabrics — the products of 17 of the 


most modern mills in America. Our organi- 


th le Lee b days 5 when b 


CZ, , 
hese | WELE C LPL eamelin V/LEL- 


zation includes centralized laboratory and 
textile engineering services that are second 
to none. 

The wide-spread use of our products by 
leaders in the rubber industry is an excellent 
indication of their reliability and their quality. 

The facilities of our laboratories and our 
mills as well as the experience of our textile 
engineers are at the disposal of the rubber 


industry for any future developments. 


WELLINGTON SEARS COMPANY 


65 WORTH STREET 


NEW YORK, N. Y. 
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Patents and Trade Marks 


MACHINERY 
United States 








2,168,555 Coatinueus Cor: os “is — u 
4 Battin, Ridgew ] gr y 
me assigt iments, t United Rubber 
Ce Ne York, N. 2% 

2,168,588 Collapsible Segmental Former. H 
Smith, Sutton Coldfield, and aylor, Bir- 

ing] assignors to Dunlop Rubber C 
Ltd Le England 

168,897 Tire ‘Building — H. C. Bostwick, 

Coventry wnship, assigt to Akron Stand 
a Mo z Akr rot , a in oO 

2,169.14 Molding Presses. C. Iverson, assignor 
to National Rubber Machinery Co., both of 
Akron, O 

2,169,303 Fiement ne + paionggg By ee 
To as Al Ww Sig? nesne 
issignments, t ‘Fi atex Co rp., Wes York 
N. Y 

2.169.886. Rubber Thread Machine. . R. Shaw, 
assignor to Easthampton R re hread Ci 
} +} of Easth:z pton. M cc 


t 


2,170, %. Mill Pan Femperatars Controller. F 





H. Banbury, t, assignor to Farrel 
Bi rmingham Ce : Derby. bot! Cor 
171,424 Tire Carcass Expander. W. J. Breth, 
Akron, 1 M 1aker Heights 
assignors ft iene Tine & Rubber ( 


Akron, bot! n O 


Dominion of Canada 


383 , 5.3¢ Meld. Brown C assignee of M. O 
Schur, both of Berlin, N. H., U. S. A 


United Kingdom 


anc 3,45 Belt Vulcanizer. A. H 
thease ven Hose & Rubber Co.) 





432 


675 ——s _ Fiber Apparatus. United 
757 "Milking Apparatus. Avon India Rul 
ber ( B. K rt 

Germany 

679.930. Device and Methed to Cover Rollers 
with a. Stowe-W oodward _In >, New- 

uss S 4 Represented by |! 

Meitert L. Sell, and E. Sci erger, all of 
Berl 


PROCESS 
United States 





2,168.5 Treating Plants. Latex G E 
Heyl. Mill Hill, Lond England 

2.168.583. Package Wrapping. W. A. Ringle 
Wayne, Pa., as ! esne ssignments 
+ I'nite d States Re ee (a New Ve N \ 


2.169.062. Surface- Treating Labeled Articles. T 





H Ww ay. Montre ~ FP ( assig 
by mesne assignments. t United States Ru 
he Ce New York, N. Y 

2.1 c T G. ¢ en 
a ies ( 

2.1¢ R. S. R ds 
{ 

2,169,378 ‘Valve Stem. S. T. Williams. Belle 
rose N 4 assignor to Scovill Mfg. Co., 

aterb 
169,475 “Rubber Article. A. N. Sp 1 R 
ester. 

2,169,847 “Rubber ‘Structure. Latex) E. A 
Murt an W. Trobridge. Sut 
ton ¢ War Birming 
ssig oF AA Lt 














2 Latex) G. W 
assig to In 
ica iT es Ltd corpora 
of Great Brit 
Rubber Strips. R. W. Albright. as 
American Anode, Inc., both of 
Ak Oo 
2,170,919. Rubber Article. A. F. Thener. as 
signor to Cupples Cc oth of St. I s, Mo 
2,171,118 Tennis Bg Covering. S. G. Ball. 
Streetly, England, assigne Dunlop Tire & 
Rubber Corp.. Z N. Y¥ 
2,171.236. Knitting seal J. L. Getaz. Mary 
ville, Tenn 
2,171,389. Lacquer Coating Flexible Materials. 
J. Blaupot ten Cate, Kootwijk, Nether 
lands 
2,171,438. Tire Tread. J. P. Tarbox, assignor 
to E. G. Budd Mfg. Co., both of Philadelphia, 
Pa 
2.171.445. Knitting Febhric with Elastic Inlay. 
J. L. Getaz. Maryville, Tenn. 


Dominion of Canada 


383,361 and 383,362. Rubber Process. : iy BF 
Shepher London, England 

383.429 Elastic Fabric. (Latex). International 
Late ! ; St. Peter’s Port, Chan 
ne a G. Hawley, Jr., 
Na 1 

8 “Hot: Dipping Metal ‘Objects Nati nal 
Stance 1 . assignee of Jomm, both 
t Nil es, ‘Mich, oo :* 





United Kingdom 


503.564. Beauty Mask. E. Field and I. Good 
child. 

503.712. Bathing Cap. I. B. Kleinert Rubber 
( 

54.047. Stretching Yarn. Barmer Maschinen- 
fabrik A.G, 

504,008. Belt Fastening. Continental Gummi- 
Werke A.G 

304.2 Valve (Latex). International Latex 
Processes, Ltd 

4,25 Vulcanizing Hose. A. L. Wallace. 
504.4 Sheet and Thread. (Latex and Syn 
the Rubber). E. I. du Pont de Nemours 
& ( Inc 

504.4¢ ‘Coagulating Latex. (Latex and Syn- 
thetic Rubber). E. I. du Pont de Nemours & 
Co : 

504,597 Wheel Tire. L. Betz 

504.858. Compound Sheet Material. (Latex) 
United States Rubber Products, Inc 

Germany 

680,517. Objects from swage Dispersions of 

Dunlop Rubber Co., Ltd.. London. 


ed 





Rubber Co., St. Peter’s 
nds Represented by C. 
both of Berlin. 


CHEMICAL 
United States 














2.168.576. Rubber Colors. G. Niemann and L 
K both of Ludwigshafen-on-the-Rhine. 
Germany, aSsignors to General Aniline Works, 
ir New York, N. Y 

2,168,808 Accelerator. F. K. Schoenfeld. Sil 

Lake Village ) te B. | 
Co.. New Yor 

. Rubber Preservative L. Sibley 
W. Va ! ne assign 
to Monsante St. Louis 
f Lubricant. <A. J. Kraus. assignor to 
R is Chemjcal Works, Inc., both of Jer- 

sey ity. N. J 

2.1704 Accelerator. W. L. Semon. Silver 
I Village. O.. assignor to B. F. Goodrict 
( "Ne w Y rk. N. Y 

2.170.059 gg coon R. A. Mathes. 
Ak assignor to B. F. Goodrich Co., 
New } a. e 
170.1 ‘Valeanizing Agents. H. L. Fisher. 
Le J... assignor, by mesne assign 
ments, te United States Rubber Co., New 
Tork. WH. ¥. 

170.4 Vulcanizing aoe. M. W. Harman, 
Nitro, W_ Va., assien¢ Monsanto Chemi 
cal Co., St. Lou Mo. 

2.170.9 Competition for 


and “Rubber. 
Ha 





Woodstown, N 





assignor to 


ericksburg, Va 


er, Hertfordshire, and H. P 





Bonding Neoprene 
Rubber) BR. J 


(Synthetu 


od and L. B. Morgan, both of Man 
r, England, auclgners te Imperial Chem- 
t dustries, Ltd . i corporation of Great 

Adhesive. W. L. Morgan, Hammond. 


Sylvania 


Industrial Corp., 


Accelerator. M. W. Harman. Nitr 
assignor, by mesne assignments, to 
Chemical Co.. St. Louis. Mo 

Rubber Reaction Product. E. H 


Stevens and 
Rowe. London Bridge. as- 
hy mesne assignments, to British 
Producers’ Research Association, 


both f 


. all in England 
Vulcanizing Agent. T. Williams. 
T., assignor to E. T. du Pont 


de Nemours & Co.. Inc., Wilmington, Del 
United Kingdom 
53.186. Firenroof Rubber Compounds. T. Uski 


Artificial Latex. (Latex). Dispersions 


Process, Ine. 


RE be 
504.004 
504.04 
Star 


Adbesive for Covered Elastic Threads. 
Lilley. 


Accelerator. Winefoot Corn. 
Halogenated Rnbher Compositions. 
lard Oil Development Co. 
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504,480. Fireproofing Compounds. Etablisse- 
ments Bouillon Fréres. 

504,549. Microporous Composition. United 
States Rubber Products, Inc. 

504,568. Artificial Rubber. G. E. Scharff and 
Imperial Chemical Industries, Ltd. 

504,583. Accelerator. Wingfoot Corp. 


504,684. Accelerators. Wiuingfoot Corp. 


Dominion of Canada 


383,457. Lubricant. Texaco Development Corp., 
Wilmington, Del., assignee of C. C. Towne, 
Beacon, N. Y., both in the U. S. 

Germany 

680,478. Rubber Conversion Products. Goodyear 
Tire & on Ae Akron, O., A. 
Represented by Meissner and H. Tischer, 
both of Berlin. 


GENERAL 
United States 


2,168,328. Airplane Deicing Means. Ww. S. 
Diehl, United States Navy. 

2.168.353. Hydrometer. C. E. Linebarger, as- 
signor to Chaslyn Co., both of Chicago, III. 
2,108,366. Tube for Battery Electrodes. G. 
Slayter, Newark, O., assignor, by mesne as- 
signments, to Owens-C orning Fiberglas Corp., 
a corporation of Del. 





2,168,437. Injection Device. K. O. Buercklin, 
St .ouis, Mo. 
2; Safety Tube. B. Darrow, Akron, O. 


Twyman, as- 
Milwau- 


Steering Gear. B. W. 
to Lavine Gear Co., both of 





Air Control Device. WW. J. Uksila, 


2,168.6! } 





Spokane, Wash. 

2,168,868. Ornamented Fabric. 5. OL. Getez, 
Maryville. Tenn. 

2,168,900. Wheel. B. H. Eaton, Los Angeles, 
Calit 

2,1 Swimming Cap. I. F. Redwine, Wal- 

a ass. 

2,168,949. Stratiform Structure. E. Bentz, Ko 

blenz, and J. Jaenicke, Frankfurt a.M., as- 


Gewerkschaft Keramchemie-Berg- 
Westerwald, Germany. 

E. Cady, Indianapolis, Ind.. 

assignments, to United 


signors to 
garten, Siershahn, 
169,037. Tire. J. 
assignor, by mesne 


bo 


States Rubber Co., New York, N. Y. 
2,169,041. Tire. J. R. Gammeter, Akron, O., 
ieee 4 to _ United States Rubber Co., New 
York 
2,169,091 dian. F. C. De Reamer, Bridge- 


port, Conn., assignor to General Electric Co., 


a corporation of N. 

2,169,145. Furniture Cushion Slide. W. F. Her- 
old, assignor to Bassick Co., both of Bridge- 
port, Conn, 

2,169,203 and 2,169,204. Stocking. E. C. Hinch- 
liff, assignor to Burson Knitting Co., both 


of Rockford, IIl. 
2,169,206. Windshield and Window Cleaner. S. 
Krongold. 
2,169,259, 


169,283. 


Uniontown, Pa. 
Garter. H. W. Lakin, Boston, 
Drilling Apparatus. J. W. 
Christi, Tex. 

Window Mounting. C. F 


Mass 
Pippin, 








Schlegel. 


169.503 


Brighton, assignor to Schlegel Mfg. Co., 
Rochester, both in 
2.169.585. Foundation Garment. W. Kops, as- 
signor to Kops Bros., Inc., both ot New 
York, , 3 
2,169,619. "Stenciling Machine. J. C. Smith, 
assignor to Solar Laboratories, both of 
Beaver, Pa. 
2,169,623. Belt Conveyer and Idler. ces 
Weiss and R. W. Parker. both of Indianap- 


olis, mee 
poration of : 
2,169,624 and 2,169,625. Belt Conveyer Idler. C. 
R. Weiss and R. W. Parker, both of In- 
dianapolis, Ind.. assignors to Link Belt Co., 
a corporation of III. 
ying _— Cleaner. H. T. 


assignors to Link Belt Co., a cor- 
ll 


Ahrens, Char- 


lo Te 
2,169, se “Artificial Respiration Apparatus. A. 
oe N Andersen, Odense, Denmark 





2,169,905. Intestine Cleaner. L. Sevek, Omaha, 
Nebr 

2.169.939. Swimming Glove. F. L. Anderson, 
Bristol, Tenn 

2.170.131. Telephone Plug. Cc. W. Doremus, 
wae: ngton, D. ro 

2,170,181. Elastic pg Joint. M. C. Allen. 
Mer edes, and . G. Shelley, Donna, both 
in Tex. 


2,170,23¢ 


Umbrella —.. Catcher. CC. D. De 











amater. San Diego, Calif. 

2.170.242. Fountain Pen. RB. W. Hanle, Eliza- 
beth. N. T.. assignor to Eagle Pencil Co., 
a corporation of Del. 

2.170.264. Windshield Cleaner. FE. C. Horton, 
Hamburg. assignor to Trico Products Corp., 
Buffalo, both in N. 

2.170.281. Cahinet Syringe. R. C. Snow, New 
York, N. Y. 
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2,170,392 Device to Connect Cable to Box. N. 

A. Tornbloom, Chicago, IIl., assignor to Ap- 
pleton Electric Co., a corporation of 

2,170,415. Rain Shield for Gasoline Tanks. L. 
Karell, Brooklyn, N. Y. 

2,170,439. Elastic Fiber. P. J. Wiezevich, 
Elizabeth, N. J.. now by judicial change of 
name to P. J. Gaylor, assignor to Standard 
Oil Development Co., a corporation of Del. 

2,170,442. Twitch. H. F. Banholzer, Chicago, 
I 


t 





2,170,539. Balloon. G. E. Schoberg, Minneapolis, 


Minn. 

2,170,563. Elastic Fabric. H. F. Lord, assignor 
to J. W. Wood Elastic Web Co., both of 
Stoughion, Mass. 

2,170,565. Wheel Spring Suspension. C. Mac- 
beth, Birmingham, England. 

2,170,574. Hydraulic Seal. C. Sauzedde, as- 
signor to We.roit Hydrostatic Brake Corp., 
both of Detroit, Mich. 


2,170,647. Wheel Construction. C. S. Ash, Mil- 
ford, assignor to Kelsey-Hayes Wheel Co., 
Detroit, both in Mich. 

2,170,652. 


Shoe Protector during Cleaning. M. 
M. Brennan, Chicago, 1, 


2,170,718. Rod-Supporting Bushing. ae 
Humphries, Balmorhea, Tex. 
2,176,848. Wheel Balance Tester. C. C. Ben- 


nett, South Bend, Ind., assignor fo A. =. 


Feragen, Inc., Seattle, Wash. 
2.170,915. Collar Passing Pressure Stripper. F. 
J. Schweitzer, Orange, Calif. 


2,171,012. Hose Supporter. W. J. Spencer, Chi- 


cago, 


2,171,023. Dusen Extension. J. Buxton, Haw- 
thorne, Calif. 

2,171,049. Oil Well Packer Shoe. J, I. Same 
mons, Casper, Wvyo., assignor to Halliburton 


Oil Well Cementing "Co., Duncan, Okla. 
171,053. Fishing Rod and Ski Clamp and Car- 
rier. R. White, Lynwood, and W. C. Daniels, 
Huntington Park, both in Calif.; said Dan- 
iels assignor to said White. 


iw) 


Freed- 


2,171,055. Belt and Connector. A; Is. 
lander, assignor to Dayton Rubber Mfg. Co., 
both of Dayton, O. 

2,171,140. Adhesive Sheet. R. T. K. Cornwell, 
Spotsylvania, assignor to Sylvania Industrial 
Corp., Fredericksburg, both in Va. 

2,171,149. Resilient Moun: ti K. and H. O. 
Schréter, both of Wechmar, Gothaland, Ger- 
many. 

2,171,191. Windshield Frame Structure. A. T. 
Potter, assignor to Ainsworth Mfg. Co., both 
of Detroit, Mich. 

2,171,354. Undergarment. C. Bullinger, River- 


side, assignor to A. Stein & Co., Chicago, 
both in Ill. 

2,171,382. Golf \ ae Grip. W. L. 
Buffalo, N. 

171,393. a Wiper. J. 
gow, Scotland. 

2,171,419. Artificial Leather. M. O. Schur and 
B. G. Hoos, assignors to Brown Co., all of 


Berlin, N. H 


Wettlaufer, 


Glas- 


ro 


Burnside, 


Dominion of Canada 


383,017. Display Package. n. 2: 
South Orange, N. J., U. S. A 


Salfisberg, 


383.024. Vibrator. J. L. Wettlaufer, Toronto, 
Ont. 

383,040. Hair Curler. Apex Products, Ltd., 
Toronto, Ont., assignee of J. Goodman, New 
werk, Ji.. ta Ue Ss Ae i 

383,080. Shoe Part Connecting Means. Domin- 


ion Rubber Co., Ltd., Montreal, P. Q., as- 
signee of E. W. Herzog and C. J. Futter, 


co- <a both = of Mishawaka, Ind., 
. 
383,082. Bottle Capper. E. I. du Pont de 


Wilmington, Del., as- 
Shaker Heights, O 


Nemours & Co., Inc.. 
signee of E. N. Winsiow, 
both in the U. S. 

383,090. Foundation Garment. H. W. Gossard 
Co., assignee = H. Wipperman, both of Chi- 
cago, Il., U. A. 


383,103. Frozen on Forming Appa- 
ratus. Joe Lowe Corp., ee of N. 
Thomas, both of New York, N. WS Ks 

383,124. Wiper Arm. Trico Siekias Corp., 
Buffalo, assignee ." E. C. Horton, Hamburg, 
both in N. Y., U. : 

383,169. Article “support. D. K. Copell, New 
York, is A. 

383,182 Drill. m. : Eeee . Montreal, P. ©: 

383,192. Horse Shoe Pad. J. Marsh, Riccar- 
ton, Christchurch, New bE 


383,219. Shoe Protective Cover. Boston Black- 
ing Co. of Canada, Ltd., Montreal, P. 0.. as- 


signee of S. M. Griswold, Boston, Mass., 
U.S. A, 
383.256 Vehicle Cushioned a gages B.. ¥. 


Goodrich Co.. New York, N. Y., assignee of 
. L. Haushalter, Akron, O., both in the 
U.S. A 


383,310. Transvarent Fabric. Win- 
terbottom Book Cloth Co., Ltd... Manchester. 
assignee of G. E. Pilkington, Halebarns, and 
T. L. Dale. Heaton Mersey, co-inventors, all 
in England. 

383.319. Windshield oe a Blade. R. A. Rod- 


A. F. Roth, Wilkes- 


383,309 and 


rick, Akron. : 
383.360. Anti- Skid Device. 
Barre, Pa., U. S. A. 





502,610. 


383,408. Golf Ball. Dunlop Tire & Rubber 
Goods Co., Ltd., Toronto, Ont., assignee of 
D. F. Twiss, A. E. T.. Neale, and L. A. 
Kradbury, co-inveniors, all of sirmingham, 
England. 

383,42u. Refrigerating Plant. Gebriider Zehr 
der Radiatoren- & Apparateba assignee of 
O. Zehnder, both of Granichen, Aargau, 
Switzerland 

383.431 Tire. Lee Rubber & Tire Corp., Con- 
shohocken, assignee of A. H. Nellen, Meri 
both in Pa., t o. A. 

383,462. Bottle Capper. Charles Urban, Ltd 
London, Er nd, lgnee oO E. Pomm 





Vienna, Germ: iny. 





383,504. Safety Valve. P. E. Perman, Stock- 
_ holm, Sweden. 
{ _ 


Curler. N. L. Solomon, New 
A. 


ae 6 





ire Remover. G. Van Zale, Bay 
Mich., ogee 
valve Stem. Dill X ( Cleve 
assignee of E. Bronson, Shake 
hts. and W. F. Goff, Akron, co-inventors, 
Z : oe S. 

383,58 Anesthetic Administration Apparatus. 
Ohio Chemical & M assignee of J. 
G. Sholes, both of Cle: ve rs ut mney OF F ws aks 

383,581. Belt Owens Ill: nois Glass Co., To- 
ledo, assignee of G. Slavier and J. LeR. 
Tucker, co-inventors, both of Newark, both in 
i, Us 

383.589. Coupling. Renold & Coventry Chain 
Co., Ltd., assignee of J. K. Byrom, both of 


Manchester, England. 


United Kingdom 


Collar-Stud Retainer. J. Landgraber. 

Luggage Carrier. G. Lavanchy. 

A Ore Sintering Apparatus. Metallges. A.G. 

502.531. Oxygen Tent. Tor Equipment Co., Ltd., 
B. Monk, and H. J. Rickwood. 

502,537. Rock Drill. C. C. Whitson. 

Coliapsible Tube Closure. A. H. Church. 

502,624. Box. E. F. Coote and Nathan’s Sales, 
Ltd. 

502,627. Cable Casing. G. Carpenter and Elec- 
tric Hose & Rubber Co., Ltd. 


502,467. 


502,634. Holder for Reel of Tape. B. B. Bishop. 

502,643. Compound Sheet Packing. (Synthetic 
Rubber). United States Rubber Products, Inc. 

502,654. Wehicle Radiator. L. H. Jackson. 

502,681. Balloon Fabrics. (Synthetic Rubber). 
W. Baker and Imperial Chemical Industries, 
Lt 


502,729. Machine for Working Kapok. C. N. 
and J. Pitt. 


Pipe Joint. W. H. Scheidt. 


502,765. Gas Mask Filter. Soc. Italiana Pirelli. 

502.776. Pipe Joints. Harris Products Co. 

502,932. Cable. E. B. Robinson, (Kabushiki- 
kaisha Sumitomo Densen Seizosho Sumitomo 


Electric Wire & Cable Works, Ltd.) 
502,949. Ball Mill. F. Kranp Gru en FON A.G. 


502,981. Teething Device. P. E. Allen 

502,992. Tire Tread. B. Nowak. 

502,998. Footwear. Fabbriche Riunite qn 
Gomma Torino W. Martiny Industria Gomm 


Spiga-Sabit-Life. 
503,033. Inkstand. L. os 
Ball. Dunlop Rubber Co., Ltd., and 
D. F. Twiss. 
503,075. Riveting Machine. A. C. 
Sandholme Iron Co., Ltd. 


503,047. 


Hicks and 


503,119. Endless Tracks for Vehicles and 
Skates. Soc. Industrielle D’Auteuil Soc. Anon. 

503,120. Handkerchief. M. Feiler. 

503,143. Bottle. E. Kirmes. 

503,153. Vehicle Lamp Mounting. J. Lucas, 
Ltd., O. Lucas, and R. L. Neill. 

503,175. Rectal Appliance. A. Sinclair, trading 
as A. W. Sinclair. 


503,237. Handle Bars. H. W. Neale. 
503,259. Cigarette Making Machine. 
Machine & Foundry Co. 


American 


503.270. Wheel. Dunlop Rubber Co., Ltd.. and 
G. E. Sharp. 

503,274. Tire Remover and Replacer. <A. Sed- 
lackova. 

503,284. Universal Joint. P. Koppe. 

503,311. Spray Producer. W. G. Regters. 

503,341. Vehicle Spring Suspension. C. Macheth. 
503,355. Draught Excluder. Soc. Mesnel Freres. 

503,356. Transfer. (Latex). H. Dachinger. 
503.368. Battery Lamp. A. H. Stevens, (Just- 


rite Mfg. Co.). 

503.374. Ink-Ribbon Mechanism. B. J. Ben- 
nett. 

503.432. Fuel Injector. 
A. Green. 

503,445. Vibration Damper. W. 
and G. B. Tebo. 

503,472. Sliding Door Rail. Educational Supply 
Association, Ltd., and J. W. Leonard. 

503,500. Collapsible Tube. A. Brosette. 


Bryce, Ltd., and G. W. 


503.503. Reflecting Blocks and Guard Rails for 
Roads. S. M. Lovell 
503,514. Mounting Motor. F. Maier. 


Shoe Gore. R. T. Dawes. 

Tewelry Mold. J. G. Jungersen. 

Plier. Siemens Bros. & Co., Ltd., and 
Guest. 

Molding Concrete 


e. 
Mattress. J. E. L. 





Blocks. A, £: 
Marshall. 


503.603 


Rueg 
$03,637. 


B. Buchanan 


Closure. I. B. Leedham 
Priniing Press. G. C. Waters. 
Fruit Stoning een. G. Frova 
ee ay Fabric. N. Corah 
std., Wessel, and L. G. Greer 
67 Shafts or Rollers. A. H. Stevens (C 
a Waiso 
O34. buectrolytic ee (Latex). A 
H. Hunt, L ind J Fisher 
503,696. Shock ‘Absorber. 4 S. Baldwin 
700. Collar and Cuff Stiffener. M. B. Bal- 


503.640. 


503,041. 











Cycle Stand. H. E. Kettle 











5.3,719. Tire Damage Indicator. S. Hirscl 
503 Vacuum Cleaner. British Th 
ton Co., Ltd. 
5 Damp. ‘ng Koller. C. W. Jones 
5 Veni ilat or. A. E. Dutfield, E. J. Ra 
s, R gs Mfg. (¢ 
5 Bath Cieeuse Device. G. Wes 
more ela nd. 
503.804. Hinge s3romford Tube ( I 1 
M. Reimann 
842. Hydraulic Power Transmission. India 
Rubber, Gutta *ercha & Teleg rks 
Co., Ltd., F. J. Tarris, and D 
503,922. Dart Board. A. C. Astor 
503 Box. L. 2 n& (x Ww ere) 





Ltd, and A, F, Whittle. 
503.961. Brush. A. B. and W. Jj. Ft 
Laminated Rubber-Chiorinated ‘Rubber 


503,974 
Sheet. Wingfoot Corp 

503,08. Catamenial Appliance. R. O. Astenge 
and D. Tavani. 

504,006. Vacuum Chamber. A. A 


4,010. Bronzed Coating. W. \ 








5.4,038. Safety Fuse. Imperial In 
dustries, Ltd. 

5 pon Vacuum Cleaner. M. Wheeldon 

504,( Centrifugal Separator. J. and A. Pe: 
soons. 

504,111. Container Closure. (Latex). Dewey & 
Almy, Ltd., (Dewey & Almy Chemical Co.) 

504,124. Swimming Pool Coating. bh tex). W 





W. Triggs, (Naamlooze Ver 
landsche Ingenieurs M1jij.) 
504,144. Mounting Motor. Firestone Tire & 

Rubber Co., Ltd 


504,154. Golf. ‘Practising Appliance. H. V. Chap 


man. 
504,167. Tire Groover. O. Muller 
504,187. 


Hand Stamp. H. Cossmann, and De- 
A.G. 

Ice Making Tray. Ge neral Motors Corp. 

Press. A. Fischer-Schmutz. 

Knee and Elbow ‘Pad. Dunlop Rub- 
: and G. B. niang isworth 

Jar Chileans: % wn Glass 
Ltd., and J. S 

Mat. R. Wineberg 

Blocks. W. T. Graves and Improved 
Pavement Co., Ltd. 

aoe Propeller. De Havilland Air- 

Ltd., and E. P. King 
Cavitied Article Mold. F. 


Canning 
1kli 





Humpbhris. 
Fe 





504,387. Ball. Sykes, Ltd., and W. 
Wycherley. 

504,404 Vaive Dunlop Rubber Co., Ltd., J. 
Wright. and H. revaskis. 

504.407. Washing Machine. J. Carroll and B 
Kobre. 

504.422. Cable. Standard Telephones & Cables, 
Ltd. 

504.423. Float Dornier-Werke Ges. and C 
Dornier 

504.447. Motorcycle Wheel Spring Mounting. 
Phanomen-Werke G. Hiller A.G. 

504,482. Battery. Young Accumulator Co., Ltd., 
H. De Martis, and S. J Clark. 

5¢ 4.485 Removing Fragments from Containers. 
Canning Town Glass Works, Ltd., and J. J 
¢ naby. 

504.524. Compound Sheet Material. (Latex). J 
Pichette. 

504,550. Joint. H. P. Smith. 


Goodrich Co 





Road Joint. B. F. 


504.582. Coupling. Firestone Tire & Rubber 
Co.,. Etd. 

504,589. Welding. Hume Steel, Ltd 

504,638. Joint Wrapping. Newport (Mon.) Gas 
Co. and C. B. Felton. 

504,645. Dry Shaver. Wilkinson Sword Co., 
Ltd., H. B. Randolph, and A. Mathisen 


504,670. Callender’s Cable & Construc- 
tion Co., Ltd., and G. M. Hamilton. 


504.720. Cable. Standard Telephones & Cables, 
Ltd., T. R. Scott, and J. K. Webb. 

504,729. Universal Joint. Hardy, Spicer & Co 
and J. A. Daniell. 

504,748. Electrolytic Condenser. D»bilier Con- 


(1925), Ltd., and J. H. Cotton 
Tubes. Superheater 


ickstone 


denser Co. 
504.764. Heat Exchanger | 
Co., Ltd., and M. T. 


504,769. Facial Stretching Means. I. Henry. 

504,813. Gas-Mask Eyepieces. J. A. Audy 

504.817. Road Marking Block. P. Shaw 

504.827. Gas-Mask Eyepieces. R. Romer. 

504.857. Valve. G. Thiman. 

54,890. Mop. R. K. Metcalf 

504,904. Boxing Glove. F. H. Sutherland 

504,919. Engine Mounting. Levlend Motors, 
Ltd., J. T. Naylor, and J. D. Coldwe'l 

504.954. Bottle Closure. International Bottle 
Co., Ltd... and W. Bennett 

504,962. Cutlery Case. J. A. Mortor 
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504.985. Corset. B. Dawsor rubber cushions, mattresses, and padding. 309,934. Towncraft. Suspenders and garters. J. 
x Filter-Press. R. Seligman and Alumi Firestone Tire & Rubber Co., Akron, O. C. Penney Co., Wilmington, Del. 
j Plant & Vessel Co., Ltd 309,404. Startex. Tires and tubes. Apex Tire, 309,938. Representation of a bundle of cord and 
x Tire Inflater. W. Turner Inc., Providence, R. I. the words: “Neo-Kord.” Soles and heels. Lima 
50, De wesetenr vs Rubber Tubes. K. Bratring 369,420. Representation of a streamer containing Cord Sole & Heel Co., Lima, 0. é 
Containers, Ltd a star and the words: “Packaged Party.” 369,941. Uniweld Footwear. Goodyear  Foot- 
“Aircraft “De- Icer. Dunlop Rubber Co., Balloons. Party Mart, Inc., New York, N. Y. wear Corp., Providence, R. I. 
right. ar I. Trevaskis 369,445. Utility. — and tubes. Globe Oil & 369,945. Durakork. Composition soles. Panther- 
“Chair: Pad. ‘Synthetic Rubber) A Refining Co., Wichita, Kan. Panco Rubber Co., Inc., Chelsea, Mass. 
Resilie Products Corp.) 369,454. Representation of a life preserver_con- 369.971. Representation of a star and the 
“Collapsible Tube. H. W. W. Ower taining the words: “‘Sea-Lastic Covered Elas- words: “All Star.’? Footwear. Converse 
Brush. A H. Timmis and Hamilton tic Thread, Sea Island Thread Mfg. Corp. New Rubber Co., Malden, Mass. 
Lk Lt York,”’ two men pulling thread, and an island 369,989. Dura-Bond. Rubber covered rolls and 
Screw Prapelier. W. Caine scene with the words: “Sea Island Sewing pulleys and motor mountings. Hewitt Rub- 
Abrasive Wheel. Norton Grinding Thread.” Rubber covered thread. Sea Island ber Corp., Buffalo, z. 
ton: aa Thread Mfg. Corp., New York, N. Y. 370,019. Brite Wax. Wax for use on _ rub- 
Toy Airplane. W. Righ 369,464. Representation of a double circle con- ber. Franklin Research Co., Philadelphia, Pa, 
Cleaning by Electrolysis. {. G. Quiros taining the letter: “D.” Printing rollers. 370,036. Super 6-T. Wires and cables. General 
dge at H ‘ ‘ Dayton Rubber Mfg. C Dayton, O. Cable Corp., New York, =. 
Valve. Mt \. Sertillange 369,467. Hiawatha. Elastic thread, Dri yz-Traum 370,049. Fifth Avenue. Druggists’ sundries. 
Railway Crossing. r. P. Strickland o., Inc., New York, N. Y. Meyer, Inc., Portland, Oreg. 
T. O’Mear: 369,468. Raycraft. Tires and tubes I. Spe- Anita-Jean. Dress shields. McCrory 
" Seamed Joints. (Latex P. Bogner and vack, doing business _as Raycraft Tire & Rub- Corp., New York es F 

W. Liel ber Co., Brooklyn, N. Y. : ; L abel showing silhouette of woman's 
505,469 Spray Producer. H. S. Hodgkinson 369,472. Representation of an hour glass within heaa in a circle and the words: “‘Anita-Jean 
5 S66 Bending Machine. G. G. M. Dechaux. a double circle containing the words: ‘‘Rock- iarautesa Dress Shields.”’ Dress shields. 

bestos” and “Permanently Insulat:d Wires _McCrory Stores Corp., New York, N. Y. 
and Cables.” Wires and cables. Rockbestos 138. Representation of two legendary ani- 
Germany Products Co., New Haven, Conn. "a holding a label containing the word: 

90.362 Shee. Continental Gummi-Werke A.G 3¢€5 Sky-Hite. Golf balls. Fisk Rubber “Vanda.” Gaskets and sheet packing. United 

Eos =o ; ; : Chicopee Falls, Mass. : ‘ States Rubber Co.. New York, N. Y. 

“7 Meee Pet Coser, K. Rab and K 531. Rayosafe. Tires. Atlas Supply Co., 370,140. Labratest. Hot water bottles and  sy- 

r. both of Vienna : News ‘g Ti Unit ies me est a Bros., ine agg —- 
Time Switch. E. and R. Uriga, Berlin. *©9>4 aie nited States 370,141. Poppys Prophylactics. Sheath prophy- 
; 2 pid ea Rubber Prodt icts, Inc., assignor to United actics. crown Rubber Co., Los Angeles, 
4 ae eae —- Fabric. firma Hel States Rubber Co., both of New York. ry . a3 

oe "S 369,586. Fabric Boning. Elastic piece goods. 370,143. Crax-Par. Golf balls. L. Bamberger 

La Resista Corset Co., Bridgeport, Conn. & Co., Newark, N. J. 
369,603. Representation of interlocking woven 370.144. Hi-Flex. Tires. B. F. Goodrich Co., 

TRADE MARKS threads with a key and the words: “Inter- New York, N. Y. 

locken Weave.” Elastic webbing. United 370,16. The word “General” on a_ shaded 
Elastic Corp., Easthampton, Mass. background. Liquid preparations for clean- 
United States 169,054. Selitroi. Dental rubber. De Trey ing and dressing rubber articles and for 
Fréres Société Anonyme, Zurich, Switzerland. cleaning and refinishing automobile bodies, 
368,992, Siloewok-Sawangan. Rubber. N. V. 69,718. Super Insubestos. Insulating blankets etc, General Tire & Rubber Co., Akron, O. 

Cultuur Maatschappy Siloewok Sawangan, for steam turbines. Union Asbestos & Rub- 370,182, Stops Quick as Lightning—Lightning 

Samarang, West Java, Netherland India. ber Co., Cicero, IIl. Roadgripper “Silent as a Dark Night.” Tires 
369,077. Tire Life. Tire and tube patches and 369,719 Unibestos. Insulating blocks and half and tubes. Pharis Tire & Rubber Co., New- 
rubber solvent therefor. H. E. Engert, doing tubular members. Union Asbestos & Rubber ark, 

business as Victor Patch Co., Chicago, III. Co., Cicero, Il. - di 370,248. huntietes. Insulating blankets. 
369,132. Rayo-Cord. Tires. General Tire & 369,720. Super Unibestos. Insulating material. oe Asbestos & Rubber Co., Cicero, III. 

Rubber Co., Akron, O Union Asbestos & Rubber Co., Cicero, Ill. 370,277. Representation of a cave man. Resin. 
369,167. Ozuriet. Slectric cables, wires, and 369,792. Butyl Eight. Accelerators. R. T. Van- Hercules Powder Co., Wimington. Del. 

cords, materials and supplies for mounting derbilt, Co., Inc., New York, N. Y. 370,278. Hercules. Resin. Hercules Powder 

them, og insulating coverings N. V. Hol- 369,880. ‘Tops. Bathing caps. Barr Rubber Co., Wilmington, Del. 

landsche raad-En Kabelfabriek, Amsterdam, se Products Co., Sandusky, oO k Always Stretch. Elastic fabrics. 

pe ee deg 369.886. Azure. Brassieres, corsets, garter belts, George C. Moore Co., Westerly, R. I. 

369,184. Rocket. Tires and tubes. Globe Oil & etc. Maiden Form Brassiere Co., Inc., New 370,369. Moderna. Gloves. Gimbel Bros., Inc., 

Refining Co., Wichita, Kan York, N. Y. : aa: New York, N. Y. 

369,185. Super-Rocket. ‘Tires and tubes. Globe 369.898. Representation of a label containing 370,566. Representation of the Western Hemi- 

Oil & Refining Co., Wichita, Kan the words: “Kitty Kelly.” Rubbers, etc. sphere containing the word: “Universal.” 
369,316. Mainliner. Toy train railroad ties. Es- Kitty Kelly Shoe Corp., New York, N. Y. Tank balls. Sierra Rubber Co., Los Angeles, 

sex Rubber Co., Trenton, N. J. 369.912. Walco Will Wear Well. Soles. A. G. Calif. 

369,300. Minor House. Hose. Allied Stores Walton & Co., Inc., Chelsea. Mass. 370.610. Hi-Miler. Tires and tubes. Good- 

Corp., Wilmington, Del., doing business as 369,913. Vibro-Insulator. Machinery mount- year Tire & Rubber Co., Akron, O. 

Bon Marche, Seattle, Wash. ings or supports. B. F. Goodrich Co., New 370.649. Sterling. Dress shields. TI. B. Klein- 
369,386. Firestone Latex Whip Sponge. Sponge York, N. Y. ert Rubber Co.. New York. N. Y. 
World Net Imports of Crude Rubber 

Rest 

. at ne Argen- ; : Greater of the 
Year U.S.A. U.K.+ tine Australia Belgium Canada France Germanyt Italy Japan Poland Sweden U.S.S.R. World Total 
1937... 592,500 135,900 9,500 19,300 15,000 36,100 60,000 115,000 24,000 62,200 6,100 6,700 30,400 52,600 1,120,400 
1938... 406,330 168,283 7,653 12,309 11,310 25,696 58,148 107,917 28,170 46,307 7,849 8,304 26,219* 49,174 927,438 
Tan 417 4 2,867 9,095 2,133 2,553 665 643 4,000* 4,284 70,653 
Feb 1,092 1,78 1 1,451 8,348 2,025 3,263 709 467 1,000* 4,824 66,710 
Mar 440 1,324 1 2,458 9,028 1,525 4,019 985 581 2,000* 4,901 86,374 
Apr 786 1,138 1,466 9,316 1,926 3,579 673 994 2,000* 4,394 69,119 
La) 3 1,202 3,006 1,031 1,573 4,438 940 1,047 1,000* 5,800 86.749 
Tur 1,348 621 2.423 8.677 1,992 3,067 693 2,252 500* 4,909 74,362 

* Estimate: ca . K. hgures show gross imports, not net imports. tIncluding imports of Austria and Czechoslovakia. Source: Statistical Bulletin of 

internat nai Kuodber f Juiat nm ( mmiuttee 

e . . 

Shipments of Crude Rubber from Producing Countries 
Malaya 
including : French Philippines 

; Bruneiand : North — Indo- and Other South Mexican Grand 
Year Labuan N.E.I. Ceylon India Burma Borneo Sarawak Thailand China Total Oceania Liberiat Africa America Guayule Total 
F087 oss dnc 469,900 431,700 70,400 9,800 7,200 13,200 25,990 35,600 43.4001,107.100 1,600* 2,300 9,100 16.300 3.400 1,139,800 
1938...... 372,046 298,101 49,528 8,459 6,737 9,512 17,792 41,618 59,156 862,949 1,971® 2,929 9,000* 15,337 2,758 894,944 

1939 
Fae: cccwc 24 393 38 678 766 1,115 1,604 2,342 2,918 4,739 83,790 220 528 800 1,812 347 = 87,497 
Feb 29,278 24,996 947 618 664 1,484 5,606 5.659 74,747 158 435 800 1,187 319 77,646 
Nar 29.298 27,934 774 619 344 1,177 5,401 4,636 73,991 230 427 800 1,407 210 76,975 
ae 29.779 28,341 881 379 1,687 2.446 2.660 2.581 70.979 135 533 800 1,206 212+ 73,865 
decks 29,598 24,429 1,002 468 558 1,649 2,782 4,585 68,076 129 250° 800 1,077 158¢ 70,740 
Tune 22,052 27 S11 630 805 332 1,157 1,748 4,030 61,973 137 647 800 676 157+ 64,410 
July 26,013 = 35,727 788 503 1,603 3,092 5,599 3,367 81,600 150* 500* 800 ~—-:'1,071 250* 84,371 





*Estimated. #Guayule rubber imports into U.S.A. and Germany provisional until export figures from Mexico are received. Source: Statistical 
Bulletin of the International Rubber Regulation Committee. 
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CLASSIFIED ADVERTISEMENTS 


ALL CLASSIFIED ADVERTISING MUST BE PAID IN ADVANCE 





GENERAL RATES 
Light face type $1.00 per line (ten words) 


Allow nine words for keyed address. 








SITUATIONS WANTED RATES 
Light face type 40c per line (ten words) 
Bold face type $1.25 per line (eight words) Bold face type 55c per line (eight words) Bold face type $1.00 per line (eight words) 


SITUATIONS OPEN RATES 
Light face type 75c per line (ten words) 


Replies forwarded without charge. 

















SITUATIONS WANTED 


SITUATION OPEN 





CHEMIST WITH VARIED PLANT AND LABORATORY EXPERI- 
ence in compounding, testing, and _ reclaiming. Also the preparation, 
analysis, and evaluation of mineral fillers. Address Box No. 24, care 
of Inp1aA RusperR WorLp. 





CHEMIST—COMPOUNDER—SUPERVISOR. FOURTEEN YEARS’ 
experience, including all types) of rubberized proofing, shoes, molded 
goods, sundries, acid cure, latex, and hard rubber. Address Box No. 25, 
care of InprA RuBpER Wor p. 





LATEX CHEMIST, CHEMICAL ENGINEER, GRADUATE COOPER 





Union ’34. Experience compounding, thread, dipped products, etc. Wishes 
permanent connection, Address Box No. 27, care of INp1aA RUBBER 
WOrLp. 

WORKS MANAGER — SUPERINTENDENT — AMERICAN,  EM- 


ployed South America as works manager and technical adviser to manu- 
tacturers of tires, tubes, upholstery cloth, raincoat materials, mechanical 
goods, footwear; thorough knowledge latex chemistry, plastics molding, 
compounding, development, production, supervision; organize, train, and 
handle labor efficiently; twenty-five years’ rubber and plastics manufactur- 
ing experience; accept position anywhere. Address Box No. 28, care of 
Inpta Russer Wor tp. 





RUBBER CHEMIST QUALIFIED FOR TECHNICAL SALES. 
Address Box No. 30, care of Inv1A RuBBER WorLp. 








MECHANICAL GOODS COMPOUNDER WITH MANAGERIAL 
and sales abilities. Address Box No. 31, care of Inp1A RuBBER Wor Lp. 








CORONA GOLF BALL WINDING 
MACHINES 


Used everywhere by manufacturers. Rented on a monthly 
basis in U. S. Sold outright in foreign countries. 
Illustrated circular on request. 


Corona Manufacturing Company 
Mount Airy, Philadelphia, Pa., U. S. A. 








INTERNATIONAL PULP CO. 


41 Park Row, NEW YORK, N. Y. 
SOLE PRODUCERS 


ASBESTINE 


REG. U. S. PAT. OFF. 





SUEDE FOREMAN TO TAKE CHARGE OF DEPART- 
MENT. Must be thoroughly familiar with Seemadetion and manufac- 
ture of suede fabrics for all purposes. dress replies, giving full 
particulars in confidence, to Mr. J. Young, care of The Federal Leather 
Company, Belleville, N. J. 


BUSINESS OPPORTUNITIES 


SUEDE 








CUSTOM MILLING—EXPERT COMPOUNDING AND PROCESSING 
work for all requirements. The Honey Company, P. O. Box 453, Tren- 








ton, N. 

WANTED: CONCERN WITH FACILITIES TO MANUFACTURE 
hard and soft rubber molded wheels. Price must be very reasonable. 
Address Box No. 23, care of INDIA RuBBER WorLp. 

WANTED: EASTERN FACTORY DESIRING CONSIDERABLE 
volume in high-grade mechanical molded items. Address Box No. 26, care 


of Inp1a Rupper Wor pb. 





_ RUBBER FACTORY FOR SALE IN MASSACHUSETTS EQUIPPED 





for making spreader and saturated materials. Address Box No. 29, care 
of Inp1a RussperR Wor tp. 
THE ADMIAR RUBBER CO., 273 VAN SINDEREN AVENUE, 


Brooklyn, N. Y., solicits your inquiries for Mechanical Molded Rubber 
Goods, Hard Rubber, Sponge Rubber Tubing, and Specialties. 





MISCELLANEOUS 





WANTED ay? ee ONE COPY RUBBER CHEMISTRY & TECH- 
NOLOGY, Vol. 1, No. 1. Address Box No. 22, care of INDIA RUBBER WORLD. 








FOSTER D. SNELL, INC. 
Chemists—Engineers 
Every form of Chemical Service 


305 Washington Street Brooklyn, N. Y. 











MECHANICAL 
MOLDED RUBBER GOODS 


Sponge Rubber: Sheeted—Die Cut—Molded 
We Solicit Your Inquiries 
THE BARR RUBBER PRODUCTS COMPANY 


SANDUSKY, OHIO 























GUAYULE 


745 Fifth Avenue 


Washed and Dry, Ready for Compounding 
PLANTATION RUBBER 


From Our Own Estates in Sumatra 


CONTINENTAL RUBBER COMPANY OF NEW YORK 


RUBBER 


New York 








AN APPROVED CLAY 


Sens 


Ra 
Toomyyayy 





Cras 


SOUTHEASTERN CLAY COMPANY 
AIKEN, SOUTH CAROLINA 








(Advertisements continued on page 117) 
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Foreign Trade Information 
































Tire Production Statistics 


Pneumatic Casings 


























For ther information ncerning the in- 
quiries listed t «w address United States De- c z . 
rachel of Commerce, Bureau f Fe Dreign and Inventory Production Shipments 
ey ie ny ..« 10,383,235 53,309,973 53,485,388 
‘ $038. 2.5. 8,451,390 40,182,392 42,330,072 
No. CoMyY ry City AND COUNTRY 1939 
*3391 Ri tor SRS. Sicsesen mere 8,932,245 4,581,380 4,163,005 
; Calcutta, aero ee 9,572,553 4,343,513 3,738,696 
$3442 Latex 1 pomorag ying ee 10,108,584 5,137,030 4,582,655 
‘ ’ outh Africa Re tS 9,997,527 4,211,152 4,355,584 
#3460 Balloons, s rg Alea * Pee 9,918,759 4,418,072 4,753,403 
aioe y* SEE wean eess 8,909,495 4,869,862 5,750,149 
i filly. csc oe cs 8,300,126 4,510,122 5,055,637 
\ ANGE, once 8,890,793 5,491,664 4,919,140 
ss 1 Elastic webbing ...... 
n 
#347 S belts London, England Pneumatic Casings 
: e brigades The Hague, | Original Replacement Export 
: : Netherlands Equipment Sales Sales 
3493 He soles, dv 
GARISCES i scxsa sists Amsterdam, | PPE 22,352,601 29,886,326 1,246,461 
Ne tl orl ands 1938 eeovccese 10,716,130 30,565,008 1,048,934 
#3515 Insulat WE: Ses aek Alexandria, 
Egypt 1939 
+3532 Battery boxes.......... Alexandria, , -aeacens 1,685,190 2,353,822 123,993 
Egypt eee . 1,472,356 2,159,901 106,439 
$353 Jalloons and toys Singapore, S.S. Mar ‘ 1,746,999 2,719,450 116,206 
*3576 eee " OSE ae ee Riod e Janeiro Apr 1.528.637 2.736.155 90.792 
Brazil Gs ea sine 1.414,798 3,240,936 97.669 
$3587 Fountain pens and eras Tune 1,370,317 4,264,298 98,739 
MD asses — pi . Egy TE oes ones 808,611 4,160,319 86,707 
*3603 Garters and suspe snders zima, Pe DE ln On aa 610,771 4,198,410 109,959 
©3605 Druggists’ sundries Lima, Peru 
*3608 Druggists’ sundries Tel-Aviv, Pal Inner Tubes 
estine 
is “+ gee accessories. Toronto, Canada Inventory Production Shipments 
ie OS iigatcke 10,311,745 $2,373,330 52,766,728 
*3618 Tire valves a GREE xasecsec 8,165,696 37,847,656 40,292,614 
+3619 Suspenders and garters 
sing 1939 
*3620 Automobile accessories Wane. suskucd 8,068,700 - 4,097,759 3,935,652 
ie ce Se 8.414,652 3,680,521 3,334,791 
31 Hose ........++.+-+0. ae Teer 8,900,944 4,470,184 4,015,333 
iscsi a Guatemala ASE, cs ccrens 8,837,313 3,841,308 3,927,033 
a eae Sye dne y, Aus ae 8.839.536 3.847.827 4154.30: 
£3677 phone June 043,999 4,319,943 5,123,108 
3677 Elastic roll-ons Rotterdam, — IY. <pecnices 7,818,822 4,043,028 4.285.435 
+3710 Aprons, pant Netherlands BES. cc cex 8,238,406 4,918,165 4,432,396 
: w ater bottles eevee S tiago. ( € — 
. Source: The Rubber Manufacturers Associa- 
* Agency + Purchase ¢Pu se and agency tion, Inc. Figures adjusted to represent 100% 
"Exclusive agency of the industry. 
U. S. Crude and Waste Rubber Imports for 1939 
Totals : 
Planta- Afri- Cen- Guay- Miscel- _ 
tions Latex Paras cans trals ule 1939 1938  Balata laneous Waste 
TR; caveseed tons 36,672 1,521 560 56 9 264 39,082 42,135 61 803 328 
Pa stsubevenen 34,185 1,463 239 348 3 252 36,490 46,980 45 685 54 
ESE 36,434 1,885 229 208 4 229 38,989 35,967 33 649 29 
Ri. asteesceans 27,991 784 487 142 1 196 29,661 30,807 65 275 246 
Cece cies 44,015 2,167 413 761 7 172 47,535 27,410 78 759 151 
DE naka hwik eww 33,956 1,489 318 42 3 139 35,947 26,011 107 680 7 
OS ere 33,211 2,511 456 292 269 36,739 22,918 46 884 104 
Aug 34,801 2,26 276 453 2 253 38,045 31,099 46 766 42 
Total 8 mos 
193 . tons 281.265 14.080 2.978 2,302 29 1,774 302,428 481 5,501 961 
Total 8 mos 
ere tons 247,918 7,082 2,008 1,213 17 2,039 260,277 394 5,960 210 
Compiled from The Rubber Manufacturers Association, Inc., statistics. 
Dividends Deciared 
Stock of 
Company Stock Rate Payable Record 
American Hard Rubber Co................ Pfd. $2.00 q. Sept. 30 Sept. 18 
Detroit Gasket & Mig. Co.........-ccces0. Com $0.25 Oct. 20 Oct. 5 
Oe ES Ee See rere ere rere Pfd. $1.25 q. Nov. 15 Nov. 1 
Firestone Tire & Rubber Co............... Com. $0.25 Oct. 20 Oct. 5 
ER RS, ba ios hime Nbnce ams Com. $0.50 Sept. 30 Sept. 23 
NN II 65 sala mss 9 eid. cm wv bo Com. $0.25 Oct. 25 Sept. 22 
eee | a ae re Pfd $1.50 q. Sept. 30 Sept. 20 
. F. Goodrich Co...... Sea telaee eie bes oe $5 Cum. Pfd. $1.25 q. Sept. 30 Sept. 22 
Goodyear Tire & Rubber Co. (Can.)...... 5% Pfd. $0.62% q Ort. 2 Sept. 15 
Goodyear Tire & Rubber Co. (Can.)..... Com. $0.62 q. Oct. 2 Sept. 15 
a Ee OS oe eee Pfd. $1.50 a. Nov. 15 Nov. 3 
OO er re ee Com. $0.46 Sept. 25 Sept. 14 
MME? .. Sve cceeseese shoes shee’ aees Non-voting $0.25 irreg Sept. 28 Sept. 14 
SE re rt re er ei Founders Share $1.00 irreg Sept. 28 Sept. 14 
SE NL, pe hips nadsk send ee one ens 600 7% Com. $1.75 q. Sept. 28 Sept. 14 
NS a a ae ree fd. $1.62 q. Jan. 2 Dec. 15 
Mansfield Tire & Rubber Co............... Com. $0.10 extra Sept. 20 Sept. 9 
Mansfield Tire & Rubber Co............... Com $0.25 q. Sept. 20 Sept. 9 
Minnesota Mining & Mfg. Corp............ Com. $0.65 interim Sept. 30 Sept. 16 
Plymouth Rubber Co.........cess.eess Pfd. $1.75 a. Oct. 14 Oct. 2 
Seiberling Rubber Co..........csececceceee 5% Pfd. A $2.50 Sept. 18 Sept. 11 
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New York Quotations 
(Continued from page 108) 


Stabilizers for Cure 





Ligthes. ton’ 10ts.. cicicics cs 1b, 
a Pree ee lb. 
BEES. co ccku same ceases lb. 
Stearic acid, single pressed./b. $0.10 /$0,11 
BROOTHNE .cccccecces -1lUU dbs. Y.00 
Bane WERERE: «505500550058 -23 
Synthetic Rubber 
Neoprene Type E..........Jb.  .65 
ie. Sees cmcw awe os , -lo0. —.70 
SEW Se stins cehaya soso eo lb. 75 
ER eee as00se0eee lO. .78 
OE. stun scmwie coccccee bb, -65 
Latex. Type < Arr ib. <30 
Varnish 
MOE sdb sb cnesnsussepencage. 285 
Vulcanizing Ingredients 
Sulphur 
Chloride, drums ........ lb. 035 / .04 
PES Tic wis os isic ho 61 100 dbs. 2.00 
DEUGY  & sckeesannee iacaae lb. 1.75 
ee re lb. 1.75 
(See also Colors—Antimony) 
Waxes 
Che. No. 3 chalky..../b. .37% 
_ emery “aie 
N. . TT 37K 
1 Yellow “GeEpea ae teak -4575 
ese sbreeescesoécaeneles 525 
BAOHINN, CRUE .cicccosccckD. 21 





Statement 
of INDIA RUBBER WORLD 

Statement of the ownership, management, cir- 
culation, ete., required by the Acts of Congress 
of Augusi 24, 1912, and Ma:ch 3, 1933, of 
Inpta KuspER Wort, published monthly at 
New York, N. Y., for October 1, 1939. 

State of New York l es 
County of New York f ; 

Before me, a notary public in and for the 
State and county aforesaid, personally appeared 
B. BB. Wilson, who, having been duly sworn ac- 
cording to law, deposes and says that he is the 


Business Manager of INp1A RuBBER Wor-Lp and 


that the following is, to the best of his knowl- 
edge and belief, a true statement of the owner- 
ship, management (and :f a daily paper, the 
circulation), etc., of the aforesaid publication 


for the date shown in the above caption, required 
by the Act of August 24, 1912, as amended by 
the Act of March 3, 1933, embodied in section 
337, Postal Laws and Regulations, printed on 
reverse of this form, to wit: 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and _ business 
managers are: publisher, Bill Brothers Publish- 
ing Corp., 420 Lexington Ave., New York, 

Y.; editor, S. C. Stillwagon, 420 Lexington Ave., 
New York, N. Y.; managing editor, S. C. Still- 
wagon, 420 Lexington Ave., New York, N. Y.; 
business manager, B. B. Wilson, 420 Lexington 


Ave., New York, N. 

2. That the owner is: Bill Brothers Publishing 
Corp., Caroline L. Bill, Raymond Bill, Edward 
Lyman Bill, Randolph Brown, all of 420 Lexing- 
ton Ave., New York, N. Y. 

3. That the known bondholders, mortgagees, 


holding 1% 
mortgages, 


and other security holders owning or 
or more of total amount of bonds, 
or other securities are: None. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and secur- 
ity holders, if any, contain not only the list of 
stockholders and security holders as they appear 
upon the books of the company, but also, in 
cases where the stockholder or security holder 
appears upon the books of the company as 
trustee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee acting, given; also that the 
said two paragraphs contain statements embrac- 
ing affiant’s full knowledge and belief as to the 
circumstances and conditions under which stock- 
ho'ders and security holders who do not ap- 
pear upon the books of the company as trustees, 
hold stock and securities in a capacity other than 
that of a bona fide owner; and this affiant has 
no reason to believe that any other person, as- 
sociation, or corporation has any interest direct 
or indirect in the said stock, bonds, or other 
securities than as so stated by him. 

B. Brittain WILson, 
Business Manager 
Sworn to and subscribed before me this 26th 


is is 


day of September, 1939. 
[SEAL] 
Wm. A. Low. 
Notary Public Queens Co. No. 3180. Reg. No. 
7501. Certificate filed in N. Y. Co. No. 825. 
Reg. No. 1L486. 
(Commission expires March 30, 1941) 
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Scrap Rubber 
Used Rubber Machinery 


ERIC BONWITT 


AKRON, OHIO 


87 S. HIGH STREET 











MACHINERY AND SUPPLIES FOR SALE 





CONSOLIDATED OFFERS: Hydraulic Presses, 
Calenders, Mixers, Mills, Tubers, Driers, Vulcanizers, Etc. 
Always a good deal on used machinery. Write to 
CONSOLIDATED PRODUCTS CO., INC., 13-16 Park Row, 
New York City. 








Operating, Globe, Angle, or Check Valves— 
Hydraulic Presses, Accumulators, Pumps, ete. 
~ —For almost any size or pressure. 


Dunning & Boschert Press Co., Inc. 


= 336 W. WATER ST. SYRAOUSE, N. Y. 


| HYDRAULIC VALVES 





Compounding Ingredients for 
Rubber 


by the Editors of 


INDIA RUBBER WORLD 


$2.50 Postpaid in U. S. A. $2.75 Elsewhere 











AIR BAG BUFFING MACHINERY 


STOCK SHELLS HOSE POLES 
MANDRELS 


NATIONAL SHERARDIZING & MACHINE CO. 
868 WINDSOR ST. HARTFORD, CONN. 
Representatives 
Akron San Francisco New York | 











LIQUID 


99 WALL STREET 


BOSTON, Ernest Jacoby & Co., 79 Milk St. 


NORMAL and CONCENTRATED 


Agents in U. S. A. for Dunlop Concentrated 60% 
Latex, Product of Dunlop Malayan Estates, Ltd. 


CHARLES T. WILSON CO., INC. 


SALES REPRESENTATIVES 


PACIFIC COAST, Robert G. Moore, 1341 S. Hope St., Los Angeles, Calif. 


LATEX 


NEW YORK, N. Y. 


AKRON, Charles T. Wilson Co., Inc., 803 United Bldg. 








MILLS, CALENDERS, TUBERS p 
VULCANIZERS, ACCUMULATORS «as 


319-323 FRELINGHUYSEN AVE. 





GUARANTEED REBUILT MACHINERY 


IMMEDIATE DELIVERIES FROM STOCK 


UNITED RUBBER MACHINERY EXCHANGE 


CABLE “URME” 


S77 








HYD. PRESSES, PUMPS, MIXERS 
CUTTING MACHINES, PULVERIZERS 





NEWARK, N. J. 












Thoroughly Rebuilt 
and Guaranteed 


RUBBER MILL 


MACHINERY 


We Operate Our 
Own Machine Shops 


Accumulators 
Calenders 
Cutting Machines 
Spreaders 
Vulcanizers 
7_oeer s 


ALBERT & SON 















Mills Offices and 
Pumps Warehouses 
TRENTON, N. J. 
Churns Adams, Arch and 
Motors Union Sts. 
AKRON, OHIO 
Presses ~eneeno=* 





European Office 


and Representative: 
Mr. Andre Berjonneau, 
No. 33 Blvd. des 
Batignolles, 33, Paris 
(VIII) France. 
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United States Statistics 
Imports for Consumption of Crude and Manufactured Rubber 


Seven Months Ended 
1939 


Quantity 


$6,892,086 


86,559,422 


$93,45 1,508 
$3,843,609 


$67,819 
2,819 


85,827 
45,028 


110,416 


Other 
rubbe e 
Friction or 
Belts, hose, 
Sulating 
Druggists’ 
rubber 
Inflatable 


insulating tape.it 
packing, and in 
material 
sundries 


swimming belts, 
gy ee ree no. 

Other rubber and gutta 
percha manufactures.... 


32,610 
366,945 


Totals $970,998 


Exports of Foreign Merchandise 


RUBBER ANI 
Crude rubber 
Balata . 
Other rubber, rubber substi- 

tutes and scrap 
Rubber manufactures 

ing toys) 


MANUFACTURES 
] 7,069,897 
41,100 


3 139,355 
s (inclua- 


$1,164,663 
Exports of Domestic Merchandise 

RUBBER MANUFARTURES 
Reclaimed 
Scrap 
Cements 
Rubberized ° 
Other rubberized piece goods 

and hospital sheeting..sq. 1 


$644,902 

986,043 

305, 380,365 

auto 100,929 53,051 
1,643,988 
52,767 


114,711 


Soling and tor 

Gloves ar 1d mi 

Water bottles and fountain 
syringes 


Erase idles goods 
EI ectrical battery boxes.no. 
Other electrical 
Combs, we 
Other hard rubber goods 
Tires 
Truck and bus casings.no 
Other auto casings.... 49,5¢ : 34, s 
Tubes, 10. 51,05 714 , 67 
Other casi ngs and tubes..no, 79 2 Ds 
Solid tires for automobiles 
— motor trucks... .%9. 
Ib. 


ies ond repair ma- 


finished 


Ps 003 


Tire sundr 
terials 
Rubber and friction tape. ./l 
Fan belts for automobiles. / Ib 
Other rubber and balata 

belts 
Garden hose 
Other hose and t 


flooring, 


210.¢ 40 


936,260 
131,013 
,251,914 
319,098 
matting, 


Gutta percha manufactures./b. 
Other rubber manufactures.. 
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Rubber Questionnaire — Second Quarter, 1939* 


Long Tons———————. 
Con- 

Ship- sump- 

ments tion 


Inventory 
at End of Produc- 
Quarter tion 
RECLAIMED Ru BBER 
Reclaimers solely 
Manufacturers who also reclaim 6). 
Other manufacturers (104) 


17,545 erry 
13,097 12,215 
; 13,946 
26,161 
oo 
Due on 
Contracts 
6,024 
6,969 


Totals 


Scrap RUBBER sumption 
Reclaimers solely (5)....cccccecs . 42,360 18,874 
Manufacturers who also reclaim (15). 32.408 15,330 
Other manufacturers (13 379 Seema 


ventory 





RUERIS  65san%0 Sseseshbcenoes: OOsLay. 


Tons of Rubber Consumed in Rubber Products 
Value of Shipments 


34,204 
and Total Sales 


Total 
Sales Value 
of Shipments 
of Manufac- 
tured Rubber 

Products 


Rubber 
Consumed 
Long Tons 
Propucts 
Tire and Tire Sundries 
All types pneumatic casings (except bicycle, air- 
MDD oukcsudces Ssh an nesabesenes cane sess 
All types pneumatic tubes (except bicycle, air- 
ee et re Pe en ere ae 
Bicycle tires, including juvenile pneumatics 
(single tubes, casings, and tubes)........e... 
DECREE TEE BNO TIE. nos 60500808 s onwsoees 
Solid and cushion tires for highway transportation. 
All other solid and cushion tires.... 
Tire sundries and repair materials..........+.. 


63,691 $87,414,000 


11,308,000 


1,309,000 
268,000 
66,000 
261,000 
3,203,000 


$103,829,000 


Totals 76,988 
OruHeER RussBer Propucts 
Mechanical rubber goods ... 
ES errr ere 
Insulated wire and cable compounds.......... 
Druggists’ sundries, medical and surgical rubber 

SE Sisschenssae 
Stationers’ rubber goods... 
Bathing apparel 
Miscellaneous rubber sundries.... 
Rubber clothing .. 
Automobile fabrics .........+.- 

Other rubberized fabrics............... 
Hard rubber goods.....ccsecses 

Heels and soles... 
Rubber flooring 
Sponge rubber 
Sporting goods, 


Cee meee meee weet ereseseeseeeeess 


eee ceerecescceees 8,173 


eee ewer eee ereseeeseseses 


sere econo reeees 


78,000 


9 
323,000 
15 


covccces = 21.973 $55 
98,961 159,152,000 


toy 3, “and novelties. 


SOB ssc 
Grand totals—all * products. ewan kas 


Inventory of Rubber in the United States and Afloat 
Long Tons 
Crude Rubber 
Afi 





Crude Rubber 

on Hand 
86,746 
39,261 


Manulacturers  ¢.6s5s000sss0 
Importers and dealers ..... 


DOUNIE iccunskessaessoueee hese senseseseseee. “SEO0Ur 
diiieutbeaons 

* Number of rubber manufacturers that reported data was 176; crude rub- 
ber importers and dealers, 45; reclaimers (solely), 5; total daily average 
number of employes (reporting manufacturers and reclaimers), 132,008 

It is estimated that the reported grand total crude rubber consumption is 
72.9%: grand total sales value, 80%; the grand total crude rubber inven- 
tory, 69.3%; afloat figures, unavailable; the reclaimed rubber production, 
67.8%; reclaimed consumption, 62.6%; "and reclaimed inventory, 74.9% of 
the total of the entire industry. 

+ Owing to the difficulty of securing repre 

has been discontinued. 


Compiled by R.M.A. 


sentative sales figures this item 


statistics. 


imports by Customs Districts 
July, 1939-———_ — 
*Crude Rubber 
Quantity Value 
10,269, 44 $1,685,502 
8,550 


——July, 1938———— 
*Crude Rubber 
Quantity 
6,475,463 


38,579,199 
953,466 
125,470 
168,000 


a 


4,523, 018 
90,634 
14,307 
17,099 


235,191 


Philadelphia 
Maryland 
Virginia 
Georgia 
Mobile 

New Orleans 
Galveston 

El Paso 

Los Angeles 
San Francisco 


118,199 
173,053 
1,411,461 


89,750 
50,688,002 $5,982,006 





Totals poche $3,712,45 50 $13,168,658 


*Crude rubber including latex dry rubber content. 








